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Sy mA eter fin hon Scqohed 
< ofnootherth; 
hag. are DS mericall 
stofhewrimpartbbbrnes 
ceſſarie Arithmetickeand Geocherriialyaime 
ptofefſion,the which I haue ſerdownin two li- 
| tle bookes: theoneintituled Arichmeticall Mi- 
mo Concluſions;the other; The Art of Gun-- 
:theficſtI wrote two or three yeares ſince, . 
| 2 beſtowed:bn my: Captain, Sir 7ohn Carie - 
Knighe,the which ob God aring life )Lmeane to - 
calid2and: perhaps put to the - 
Preſle : This other _ thought it my part, to - 
offer to your Lordſhi ips good conſideration, to - 
beſhtouded vader your.Honourable: buckler, . 
to beare:off the. blowes- of enuious-tongues, . 
which are eucrready to ſpit their ſpite againſt - 
any vertuous cxerciſe * which although it bee. 
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The Fpiftletothe Reader. 

pertain * fo this new found Art. Otherwiſe 4 90u ſotr 
out your ſpite againſt me for my good will, 1 will as meancly 
4ccount + your malice, and ſo as I finde you, looke tohaucof 
wee. From my poore houſe in Barwicke wpon Tweed this 2. 
of Mey, 1600. 


' Your friend and wel-withr, 


Thomas Smith'Souldicr, 


: Pare's poten CANNONNIER. 
in commendation of the Author and * 


his booke. 


_ fat; - wa writeof art,to him where art doth dwel, 
And ſay the want of Eloquence dot doth ſo thy hand repel, 
That farre thy Muſe vnable is to praiſe the Authors 1997 
Nor canſft thou paint thy minde, nor r finely tell CO: w_ 

But 4s there weed vo at Horegmter, "4 & pure, 


A th h REN s x94 4.6 be, 
s Oar | nancemioht, 
And ayde iohty Ioue; whrderk defend gur ri F 

T; re Fo ore _—_ eg repel :haſt onto fame, 

<And bid her pine this booke an euter-lining name .. 
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O tell «tale without authoritic, -_ "is 
Or faine« fable by invention, ; : 
The one proceeds of quicke capacitie,, . © 
The other ſbewes bat [mall A oeiam, 3 4 
who writes concluſions how to w/e apeere, © 
In my conceit acferues a golden fleece, . 


who takes in hand towriteof worthy wayre, _. 
nd nexcr march d where any warre was made, 
Nor nener hopes tocome in any iarre, © 
But tels the triall, knowing not the trade ; 
Towriteof warre, and note not what it #, 


But he that by his fludie makes it knowne, 
what thing warre ts, and whereof it proceeds, 
Defenſine aud offenfine reaſons ſhewing, _ 
To thoſe that gape for honor by their aceds, .. © 
A worthie worke who doth nat count the /ome, .._- 
In my coxceit he doth a ſduldier ſhame,” © 
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For ſo he meant before be ſet.it forth,  . 

And if it chance tocome where Souldiers wend; 

Hee it commanas to ſeeme of little worth: © 
For what he writes, be writes to hgnonr thoſe, 
which wade in warres to triumph ouer foes. 


Richard Hope Souldicr. 
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tne whons Martel attempts + 

May raiſeto hoxour high, | 

" Let him peruſe with learned Skill, _ 
Smithsorke of « Gunnerie.. YON Wnpo ee. 


Iy That fountaine which ſuch fpriwgs ſends arch; 
Can neuer drie remaine : 

1 weane theGround of Arts, from which 
All ſciencewe attaine. 


As Grammer, Maſicke, and phfiche; 
with bich Aſtronemic: . 
And other Arts Mathematicke, | 
 Andbrant Geometric... 


This Art of Ganmerie likewiſe,” : 
<<Lmongſh thereſtlet 
Whoſe god-father this Abther "" 
which rooke the ſame in hawd. 


Whoſe knowledge int his fqmons Art,.. 
Deſernes eternal fame, 
For his concluſions excellent + 


Duh welldeſerue the ſame. , 
Richard Rothe 


A- 


diet "to £4» 
*Hy ety” 
by 1 wh 
4 4 43 © 4 


Table Jbewing 


* * o 


4 
4 


fer menſuration, 
"Oraſmuch as ſome of theſe meaſures are tobe vſedin 
: theTreatiſe following,it is requiſite that I ſhew what 
kinde of meaſures are commonly vſed and now in force, 
beginning with abarly corne,fro whence all theſe here- 


underanda greatmany moe . xe proceed, = 6 
Aninch, _- ; "7 barley corns laye to end, 
a finger bredth, 4 barley cornes in thicknefl 
2a hand bredth, 4 fingers, J 
A _ t + 0659S 
ar 3 feet. | 
—_ 5 quarters of a yard. 
aſpan, 8 2 handbredths. 
Jy 4 handbredths. 
ageometricall pace, |. 5 feete. .. , 
adome, | 6 feete, or z yards." 
- —_— | | a ſcore OF-20 yards. 
ng, + $123 paces.” 
ntl Ih furlong, ; rig I n. cab 660 feete, 
a perch or rood, F 5 yardsZ ora6 feet. - (feet; - 
anvker,.. © [aGoperches,52Þ paces, or 2640 / 
alcague,.  (rmileſ, | [x50 paces 
en Icalian orBagh(hJ-1; ©} | furicomecor1000 pace,or $900 . 
a Genmanemile, | 132 tkengs. . (fecx. - 
a 1COre,.... *_- 1, {20 FArds.*, if | 
an hundreth, © | "'[coofectafters ſcore torhe 2000. 
24 grains of wheatel | onepenie of Troyes weight,2. - 
el tens i (al. God * | £ 
2: "8 , 4 A a | On p 
aca fd (NOD ns. magigs ones) 
Sam, - Wk oneounce. . f: 
*] 100 weight. *: \. % 
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"THe varieties Ps | 2 I AARRPRORIE: add 
4 all comirendebendetagttem ect, 
procceding fromapoint inGeometrie, as Arithmeticke 
bo rear Roe is to: ay; peo bpabicies, 
ES; * 3287; 
-Eines hauing bu eats without hcodeh ofchick> 
nelle,doe TIRED my Latitudes,and Lon- 
gitudes,8c. + 26 F; "2: 250Uy" 
-Superkicies, bei limited by lines; the 
andbredth, = depth wierd bearing eng 
knowne the contemts' © POR Glaſle, Boord, 
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NG L Tichoughe 11 to: Prabliog wahkith briefly, or. rather to 
habe glauncedatthe wonderfull gn, 
richenericke isableto worke and attaine to, bur 
thatthatlearnedand famous man Miſter John Deen bis 
bl Faye pore ny pene 
notably touchthe rarepro 
incrediblem yſteries that numbers Artcanreach ro; af- 
firming thar the effects thereof, of mans not ablefully: 
to bedeclared, it ſoone ſtrake me in-the _—_; A at | 
my —_ vera to ſoare ſo high: 4 
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| & fl ow to extra 

Cubicke hnecoagebeh' beg concluſions/are'to bee 
done by the faid rule, inthe worke following, letting 
paſſcall formerrules, as lefſe neceflarie, the are 
commonly knowneto cuery childe, that hath any ſight 
inthe Arcof n | 
:'Tofindethe radix or:roote cubicall of any number, 
-youmuſt note ere many or numbers beeinthe.. 


root ofany ; number,youinake 
er, geo other number, beginning 


. orthecubicllroot of any _ | 
: maipara apo aumbertowards 
ES gov praem ſe your numberofprickes 
heh er eee yrncn rowards your left. hand, and 
your quotient willconraine ſo many figures as there be 
rickes. :' © 
. If Pere ens bee cubicall, multiplie” 
your quorientcubically, the produ@of that Ica- 
tion will be ava gra. airqput rrY 
Tomultiply cubically . qpreX example 
ſhewerh: 5 mulripliegin | mſclfeis 25, which 25 mul- 
tipliedagaine by 5, makes 125,andis acubick number, 
_ Acuiyeall figure, is::proportioned as theſe pr 
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_ humbergareienbickegburif itibee' 110 [3 
more thawa cube:number; thehig © 
make from the ſaid numbers, and: car 


A: Sin DD ng: 
"4 icallmilicaric | $, Ibegan theet 
; a ſpeciall rule ro worke 
PEE” wn Are: Soin this 'Trea- 
GET ha chooght to begin w to extra 
Cubicke rootes, for that _— o——_— iare'to.bee 
done by the faid inthe worke following, letti ing 
paſſe he id le, leſſe necefſarie, thewhict 
commonly knownerocucry childe,  thathath any fight 
> evra cubicall f number, 

0 or iroote of any 

.you muſt note how many or numbers beein the.. 
totallfummert isſhewed'ih-rhe'rule > 
horroenradie qu roorofany cube umber,youinake 
a peicloot polne reuery other number, þcginning | 


2:enen ſoin 


_this rule; in' forthecubicallroore of any num 
Sem a ore er 
your righrhand,and ſoin 


creaſe your numberofpric 
vnderEuerythird number, rowards your left. tad, 
yourquadkeatwiltcomaineſon many &guresasther 
pri 
If are ores bee: cubicall, mulciplie- 
yourquoriencubiclly,che produc of that Ca- 
tion will be ch numet tees pro unded. 
Tomultiply cubically | asthis example 
thewerh: 5 multipliedin banabeia> 5, which 25 mul- 
epageineby 5, makes-125,-and isacubick number, 


Acubjcall figure, is::proportionced as theſe Ggures 
ſheweth, - 
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 _ Secondly, ENG roote, ſert = the faid reipled 
' number one place neerer fromthe pricke, towards, 
7 bit; mnkiphy the faid le-by the ſaidquerient,. 
1 aid triple,by the tient; 
uttibers/2 i - Flireof? is: your apbta to -vhder: 
men } Woprd.obmber to be placedi 


mt 5H 6 erty ; oft 22cm 


4 b þ bl ” w y! - 3 = 0 ” 
Or of OO RIS & EVM © 32 gt ” F TPP 0 Ie oat Bas Ft * ': > 
Ws ” f FTP 4 [EL.I-E ILY YE TL $353. ' fy. HR AO AER 1c! ned obs Te? 3% 
x2 HOOD SF AE TTL ESS ED = "F — ENS wn Rags whe, Td DB bed TAECRE GE Ke 
; by 01 ? oO 
4.8 Sa vg: 


ny gia dee iron peoounl Na 
76 des Denminitur tothe ebce remain, 


If the number propoundedbe nor cubicall, a I 
you ou defire ro know the true denominatortothe cubicall 
bn = ed nare omen rans the reote; 6 adding 

er r 
allifnſe fooumertogether,androcke tor of the ſaid 
addition,adde one vnite, ſo hae youthe true denomi- 
nator Ng which you may ms ter 


Oryou may fi "Ra vir des uh by mul. 
tiplyingthe roote in thetripleof another numberthar is 
pal Abs ain pe 09 andthen adding 

terat NON x id multiplication, you 


nnbern ans rand Fo being 57 vt 
ſubltratfrom.32 5: Ty 
hauedone Ee fe prchras 6 We Ld —_ (3 
left hand,ashere inthe work youmay ſe. 

le the quotient 3,8 itis 2, which ſer one 
n ry: ay /my- right nd 


Then [tri 


TT ly: 18:9, 
by the ſaid quotient 3.ariſer 27,the which TE Fob | 
 57,drawingaline vnder mydiuifor 27; and then'T ſceke 
how oftI can haue 27rhe diuiforin 57, prenngs is a part. 
of. the dinident, the which-I-can hate -* 

-bur 2 times: : which2, IL grand,” in the - Pt 32. 
Ajoriene, ,andby thefaid 24 > 30 IOW 
-thediuifor 27, ſo-ariferh: 544. TP. _ 
place vnderrhe line-ynder che diviſor, - _ f 7: eh 
as hereyouſce. | 
Andthen.I ſquare thenumber laft placid in the” quo- 
2;and iris 4, which ſquare Imultiplyby the 
firſtquotientnumber being's, ariſerh 36, 
. WhIch 1 place YAde Laney lace neerer towards the 
} adi hot icky 256 
thenmu 2..cubickly' '&gg50./ 
ariſeth 8, SY ng ſer ae cab one” TA GE 32 
place nec ( Ke fu roger rhe — 


adding all rheſe: gerher; © |" HOT 
ai 5768,the which ſubſtrafted fro 54- 
the number belongingrothe firſt prick | 36 


there remainerhnothun [6 ley orien A 


Reſa 
Thiepricks alacednonermetr [find therewilthe- 
© but: 


4p 


b 


enecrer 


ent 
comms the ſaid filegorar arſe pr for a Eine which ſer 
- ithis place. line vnder-him'as in the former 
- work you nag er 3 I make ſearch how oftTcan hare 


_ 48 in 538,whichTcamhaue many times, burmorethan 
.9times Imyſtnotrake zand therefore] ſet downe 9 in 
© the quotient, & mulriplyin the ſame'bythe diviſor 49, 
-ariſerh'4 4370! be ynder a prey thediuiſor, 
 Loberonl ik the aid 9 { # warends ariſech 8x, the 
which caulciplioads Y-12 Woe tripleof '&0 
 ;thefirſtquorieneariſeth 972, thewhich I $3a(z 05; 
|t downe one place necrer towards niy x47884(49 
handzand then Imultiply 9 cubickly, ——— 
| ariſeth page to bee ſet downe yet one place 12 
- neerer towards my right hand:andadding” : 
al thoſe ſumsto extergthe rotall is SI 
jo Taffirme;that / mM TE Rte cubicke © "3: "_ 
rootin arbiter? 2'T 7884.5here___ 7297 
bythe worke you may ſee: : 5 3649 - 
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Now to finde adenominatorfor the 2.35 remaining, I 


- ſquare rheroote-49, ſoarifeth: 2401. 'ThenTtriple the 
fatd nilmber, andithereariſerh 5203;and then T 
rriple cheroore49,aierb 147, towhichTaddeone,and 
irmakes 148. Allwhich ſams ioyned together, makes 
798 x,and ſothe true cubicke rootof x I rod 49 ark 
© 239. TPO? voiite.. | 
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of one met 

mettalkas : | 

any buller. or. globe;8:c.beareth 
bug: perfici Gs hare tothe. | ſquare 

'thereof;the which according to onbimeds are thus 

cr es are-equall to that right angled triangll 
-All-caiv are; 

T | ;, the one is equall tothe 
meter, the other to the circumference thereof. 44 
| The proportion of all circles to the ſuns of their 

Diameter, a5 11-t0. 14+ - 

All globes beare together triple that proportion that 
their Diameters doe. |; 

The circumferenceof any circle, ismore nor the tri- 

plogil ofhis Diameter, by ſuch proportion as is leſe chan 

andmorenor;e -' - 

| Abullerof Iron gothe like bulle of marble ſtones 


in propatiopes t0.3 
| {lead tothe li bullrof Iron, propor- 
tionas28.isto:19.: .| 

Abullec boli bullerof marble ſtone is in 
proportion as4to.t.!. . 

The Diameterof any bullet, &c.is in © Foe to 
rn om ict 


| AdnitaDeay Cunensf7 lackes Diameter ſhoot 


'To anſwer this and fuch like, aha penerall rule 
for Esclid in his fixt baoke of / gar elements, 
hath demonſtrated-and are in tri- 

_ ple proportion to their Diamerers, therefore Imuleiply 

ur As rtion of ————_ the 


655; parts of apound, i e] gh, .. 
hs," inches diameter, asby wore. | 
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30 TSHibiD - 1 Rofolutioni: noe anhlct 2 V1 
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plyingthediameter of cach bullet cubically, and diui- 
bo cv wang a tis32 weight, ' 
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-In helatconcluiones er the  pnlds; bulee 
weighed'32 pound, being 6 inches diameter, how ſhall 

lfindetheweightofa bullet of Ricks metrall that is | 
buc halfe thar height. | 


Reſolution. 
# fodechetube of 63 1s 216,and thicube of 3is af 
framing rhe conuerſe rule of 3, lay: If 216 rang : 
pound weight, what will 27: And multiplying 27 bY 33, 


and diuidingtheprodu@ by 216,the quotient yeel 
pound,thetrue weight ofthele |buller.And And eg 


if youknow the diameterand weight of any bullet;and 


would know-the weight of ene that is but; the heightof 
pegs: de 3 he invelg he butthe'2 x-partof the. 
greater. Or Kof atly. | 
wouldinow che we regen 6 Graf ſamemetall, 
wars, pes tofthe former, the greater: ſhall 
cigh $ times as much as thelefſer,as inafiguredemotie 
ſtratuely hereafter drawn you may ſce. 

\hadYs TY (LSE) 
How by knowing the weight 4ny bolt whoſe neo 
holy ln + e noe of parts of whole, how 
Gas onto x worke teefande.out the true _ 

andther wheſe diameter _ FO wel 4 
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If a Sakeret ſhoote a of > inches 2 res of 
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U CR GOLD 
There isa Cannonthar 
pound weight, whar ſhall abullerof leadofthe ame di- 
ameter weigh ? © Reſolution. 

To workethis,I note that thivthacecine bufote fich;- 
thara buller of iron tothe like buller of lead.ſhull beare 
ſuch pare a$28 isto ay omg Imulciply 72: 
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inches.Likewiſe reduce the length from the peece tothe 
marke into inches, you haue 25200 inches. Then by the 
rule ofproportion, fay,if 120 inches ſhoot wide one inch, 
what will 2 5200 inches? And in multiplying and diui- 
ding according tothe rule,you ſhall finde in —_—_ 
ent 210 inches, that is, x7 foote 5: ſomuch ſhall the 
bullet light wide of the marke. Forthisis agenerall rule, 
that looke how many times the lengrh of the cilinderor 
concaueof the peece is to the marke, ſo many inches 
ſhallthe peece ſhoote amille, being laid ouer one inch, 
or vader,or wide of the marke,ifthe winde doenotalter 
it. The likeis tobe done of any other. | 


A remedy tolsy your peece flraight if ſhe lie either over, un- 
, or wide of the marke. 

 Letaplumbe line fall perpendicularly ouer the mid- 

dle part of the breech of the 05 withahand-ſpike 

: or 


F2  THE' ARTE 
or leuer,winde the carriage of the peece to- and-fro till 
you eſpie the middle part ofthe metrall at the mouth of 
the peece; andthe ſaid line diuidethe marke.1n2 equall 
parts : ſo ſhall you make a ſtreight ſhot, giuing the peece 
her truediſparture and length. S 


| Another wa). 

Or you-may takethe true diameter of the concaue at 
the mouth of the peece, laying an.inchrule. tothe-ſame, 
diuidethe ſaid diameter in 2 equal} parts; to.the poinr 
of which diuifion being the centerof thecilinder.of the 
peece, leta threed and-plummet fall, or elſe ere a 
 Jquire, ſoas the containing angle touch the center! or 

middle point of the diameter, by theedge of whichrule 
or {quire draw aline with the point of yourknife, from 
_ theheight of; the mettallatthe mouth ::thatline would 
croſle inthe centerif. it were continued, and it-is a,per- 
pendicular or plumbe lineto the other; by which line or 
ſtrike ſodrawne, with a little peece of ſoft waxe, ſer vp 
_ aſtraightſtraw, toreachalittleaboue the mettall.: And 
knowihg likewiſe the middle mettall at the breech of 
the pecce, itis an caſie matter to make a ſtraight ſhor, if 
the 2- ſights (to wit) the ſightat the breech.and mouth © 
bee laid ſoas they diuide the ſaid. marke in 2: parts : 
for thisis generall, that.any three things that the eye 
can comprehend at once, being equall withthe eye, are 
in a ſtraight line fromthe cye, whether. the. ſame bee 
at aſcent or deſcent. | 
. - Theline or ſtrike thus drawae at the mouth of the 
peece, will ſhew you preſently where and how to ſer vp 
your diſparture of your peeceatany occaſion... 

4: 


a 


oF CYNNERIE — ©» 


- Ji ſpot without diſparting your peece at an marke 
within point blanke, to know how farrethe bullet | 
will flic ouer the marke by knowing the 
4 aftance to the marke. | —1 


rd 21d; ' Queſtion. * 

5" Cannon or Culuctn of 12 foote in -hetippls, ha- 
uingthree inches more mettall at the breech on each 
fidethanatthemourh, ſhooting at a marke ſuppoſed to 
bee withitithe" level range; and 600/yards: fromthe 
mouth of the peeeg5beingſhoewithour' her i, 
how much ſhallche ſhot Licouet the makes gif 110) 

Its =o 1915919 26.) 108 OREN | ts Hs 1d 2171: 

Iris agenerall rule, thattooke: tow rmtich lie: indo 
is thicker <p mettall, in*any. one fide at the breech, 
thin atthe thickeſtpartarthemouth, as alſo looks how 
fiy rites the length/ of the peece is to:the: marke, 
tithes thiatvilerplus of x icici galtrhe bal 
>rhan-rhe 
pA 


bk; PRE Rn lpecte diſcharged w 


Lp pol oe 
n MAIIED -x 7 {.//* OIIN V. 
Dinide 600 yardes {being the "_ AH the 
by £ece to the” marke) oy 4 ;(thelength of the peece) 
noticnt is.150, whic muttiplyed 0570-97 
-© op prnnk rgerrall, ariſerh45o-inches(» nnuchiſhall 
"x overthar marke, the matke being .placed 


c 'on'tlie fide of: 'a hill or bearing banke, and wakin the 
"Encltrangeof the peece. 


" In like manner ſhgoring at any marke pla 
' ON | 2 =t 
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: thevtmoſt range of the peece, and not diſparting your 
cece,you ſhall ouer-ſhoot ſomething, giuing the/peece 
due lengrh and due loading. - .. © 
How you may lay your peece point thanks © 
; withoat inſtrument. 

If youbring the height of the mettall at the mouth: 
of the peece,and the height ofthe mettall atthe breech, 
equall withthe horiſon,the hollow cilinder of che poece 
will lic point blanke. | 


How: you may irhmericalpdiperton areeeah, -- 
Ordinance tracts diners wates.. 


If you meaſure witha paire of Callapers the ntrog 
hel ht of mettall at the mouth oft ofhe gen likewiſe- 


atthe breech, abating thelefſequr. of the _ ; he | 
remainderis the iuſt diſparture. elif FR. 
Examples | 

A Culuering. that is x9 inches high. at Fee carelt 

armeghrm porgr w ig o High at 
chegreateſt part-of mertaY ar Ach; 1- 
| bras. var. ene 4g Nompgnh idedin 0 
parts, thequotient being 3 inches ſhewerh the. rus. dif 
parture of that Culuering.. 94245G 


. Another way to as, part any peece without Calleperg, 
Takealine and meaſure the gre cateſt: circumference- 
ti 


of mettall inthe breech, thenm iplyt that meaſure. by- 
polling he pathaſteg 22, the. quotient ..is the. di- 
eter,or height of the circumference. Likewnle, 


ſure the greateſt circumference of noutl, 
multiplying rhat meaſureby 7, dinideby. 22 as before, 
thequotiene will ſhew the diameter of the merrallar oe 

mouth. 


— cYNNERT? _ 
mouth:ſubſtraQ that diameter laſt found, from the dia- 
meteratthe breech - the remaine is thetruediſparture, 

A. Culuering whoſe peat circumference of mettall 
at the breech containeth66 inches, and at the mouth 4.4 
inches, I demand how high is the diameter of themet- 
tallbothatthebreech and mouth, as alſo what. is -the 
truediſparture of that peece £ fas OE 0s 

. Reſolution. 

Multiply 66 by 7,ariſeth 462,diuide by 22, the quo- 
tientis.22, the height of the mettallatthe breech : like- 
WIE RAILS OY 7» you haue 308, diuide by 22, the 
quotientis.x4, the height of the mettall ar the mouth, 
which 14 abated from 21 reſts 7, the which 7 diuided in 
. 2-equall parts, yeelds 3 inches ; for a part, the true dif- 

ure of that Culuering wh OT Oe 

_ This is one of the principalleſt points belonging to- 

a Gunner, to know truely how to bring the concaue of 
the mettall of his peece cuen.. Diuers other waies there 
berodoethe ſame: As for chambred peeces, there is no- 
| ab or general rule, but is to her. Footidereg ACcor-- 
. to | cr OT CONCAUE OT PCCCce. Euery rea» 
ſonable Gunner may iudge in that caſe. Pirie 


How by Arithmeticall «kill you mey mount any. great peece- 
9. if js ns by aninch rule -aip, 10 21h; ag | 
| quaarent, ff Jou want 4 quadrantor _ 
otherinſtrument.. DL 
.' Firſt you muſt meaſurethe iuſtlengthof the Cannon 
orboreof the peece : reduce that meaſure into inches, 
| anddoublethe ſame:afterwardsmultiply thenumber of 
inches ſo doubled by 2 2,406 divide by 7,andnote mo 
® L 3, Te: 


STO PEULY 


_ NE AHE SL ASD TSS 
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the quotient humheris, which quotient dinided by 360 
the Jones contained in the whole circumference of e- 
uery circle, the laſt quotient number will ſhew you the 
number of inches, and parts of av'inch;hat will make a 
degree inthe quadrant for that peece. 
Eg 2; Example. Fn; | 
"Admit there is a Saker or Fawcon, whoſe 'concane or 
bore containeth iuſt 7 foote inlengrh: and that you de- 
fire to know what parts ofan inchrule will mount her to 
one degree of the quadrant,you muſt reduce 7 foote in- 
ro inches, and you haue 84. inches, that 84 doubled is 
168, the which multipliedby 2zariſeth 3696,the which 
divided by 7, the quotientwill bee 5283; tharquoticne 
numberbeing diuided againe by 360,wilyceld x (that 
, is)oneinchand;,wanting = part ofaninch.. So Taffirme 
that any peece of Ordinance whoſe chaſe or boreis but 
'7 footelong, being mountedby an inch rule one inch 
and. parts, that peece ſhall lieiuft the height ſhe would 
hauedone if you would haue mounted her one degree 
of thequadrant, The like order isto bee oblcrued-i 
mounting any other peece of Ordinance by an inth 
rule, of whatlength ſocuer. Andnote that-iinmounting 
any other peece of Otdinance,toany degree of the qua- 
drant, by a Geometricall quadrant, you muſt pur the 
ruleof the quadrant'into the peece*mouth, lifting the 
pecce vpor downe with a leauer or hand-ſpike towards 
the breech, till theplummetcuriuft vpon thatdegree of 
thequadrant you deſire. . ek, Th 
'*Butto mount herbyan inch, youmuſt place'the rule 
-yponthehigheſtpart of the metrall atthe breech ofthe 


_- 


peece, coyningthe peece vp ordowne, till through the 
Fel orflitinyourrule(be liftedto that part or non 


in 


in yourrule that anſwer t the degrees you defire). you 
eſpie the Carnoize or higheſt part. of the: mettall-at the 
mouth of the prncnohng the marke,all 3,ina traight line, 
If you would mount the ſame pecce ta 2; degrees; of 
thequadrant by aninchrule, you muſt multiply the mea- 
ſureinyour.rule laſt found, being 1.inch parts by 2, in 
the order of fractions, and you ſhall haue 4, the which 
44 being thenumerator of the: fraftion diuided by 15 
the. denominator;the quotient being 2-inches.:4 is your 
deſire: ſomay youaftirme thar 3 inches by the rule wan» 
ring 77 part ofaninch, willmake 2 degrees by. the qua- 
"r  PRIE Hoi 725 
And note, thatlooke how much you would have your 
ce mounted by arrinchrule for to anſwer any num- 
bk degrees vader 10,cither multiply that number by 
the number of inches and parts of an.inch, that makes a - 
degree ofthe quadrant, orelſe working as. yaurdid the 
firſt concluſion, multiplying the firſt produd, by. the 
number of inches deſired, and diuiding that product by 
thenumbers afore mentioned, your laſt quotient will re- 
ſalue youof. yourdeltre... ..- | I bnacht! 
POE» : 2, Example... - : | 
I. demand how much the & ms afore mentioned 
ſhould beeleuatedby an inch rule, to anſwer to 8 des 
orees of the quadrant... _ 
Reſolution. 
Reduce the length of the bore of the peece intoinches, 
_ -asaforeisſhewed, doubling that meafure, and it makes 
168,as youſce inthe1 concluſi6:which 168 inches mul-> 
tiplied by. 22, yeeldeth 3696 inches, the which product 
fe nan” mauſriplied by 8,arifeth 295 68,which ſumme 
diuided by 7, the quoyicnt is 4224; the fame or 
. 25 DY; 


dlenated rowith an inch rule, to anſ 


ices of the quadranc, cy cya Shak 


"How | Ariehmeeiche skill you may know the true 
| Fhickneſſe of mettall in any part UR any 
ee VI bonus "peece of Ordinance. ll 
#Takea ite of callapers, and meafurethe relate of 
the out-{ide of the metcall in that place of the 
whereasyou defire to know the thicknefſeofthe eel, 
then withan inch rule, orclſe a paire of ftreight com 
&s,meaſure the diameter of the bore, or concaue 0/ 
c,abating the height ofthe ſaid diameter from the 
eight ofthe whole thicknes of that part of the pe 4 
neaſured. And note the remainder, the which « 


2 cquallparts;andcheone of thoſe parts is'the fat may 
ſure of t ethickneſſeofthe mertal in __ part of the 
peece. | 

_ Exemple. 


Tprvcnrdihis conclation with a Culvering,n "hl 
bore or concauity at the mouth was x inches © height, 8: 
I found tharthet or height of the wholecircum- 
ference ofthe ſaid peece at the touch-hole,was r6 inches 
* from the wich Iabated 5 inches; (fraQtion wiſe) reſts 
10 inches; parts of an inch;that diuidedj in 2 cqual parts, 
the  —_— is 5 inches, and >< or 5 inches © wanting 
the "part ofhalfe an inch, ſo rhicke was the canal of 
har Culueri atthe touch-hole. 
* LikewiſeT Etched for thethicknefſe of:mettallintlic 
| Aarne peeceatthe cndofthe trunions, and I found that 
thethicknes orbcighrofthe fuperficies oa; 4 
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Eow4o wrt agood [bot in Gs thatven not pr bored: 
, or to know how much any peece: willſboote amiſſe, 
wy "that thicker of mettall 6 on the ove fide thas 
RR other, if-y0u know the di-. _ © | 


Bf oo SA Ws i PROSE IRS> ve x gin | 


Abcertaite Gunner X37 aA ina Can- 
'nonatamarke ſuppoſedro be 9s 3 re the | 
findeth thee. ng tent ageo he. 1 ; and 
ſearching: whether:the-faultwers irchimiclfe, or ſome. 
impnein-thecpcerohe ifindertithatthepoeceis> 
inches thicker of metrall-onrhe-right fiderhanion the 
_ And therfore requeſtervhow to lay the concaue of / 
pecece(being 9: ipovein cg og eros wks, | 
ache may.nakd 2 
'To donchin; or. held like;there 
looke how oftentimes rhe lengrhr of rhecilinderorcon- 
caue of thepeeceis tothe marke, whichis caſily:doneby 
diuidingtbe diſtance'tathe markezby the lengthof the 
concaue of the ſaid peece.: And knowing likewiſe how 
muchthe one fide of thepceceis thickerthan the orher, 
theonehalfe of. that ouerplus bridg:mulcipliced byrhe | 


. Quotient. firſt, found; the. _ will her. you how - 
te | m uch x 


ai Þ: 


adoddralteats; tes 


muctithep Flite whiraes 4 homule; Andthisis 
2 -rule-: that'lookewhich: fide of the'pecce is 
thickeſt ofmertall, towards thatfide ſhall the bullet fall, 
for that the thinner fide is more ſnare, and the thicke 
ſide more dullin heating. | | 
"Example, « 8 
" The Cannon inthis concluſion, i is hid to bi + inches 
thicker of mettall more in thickneſſe.on the right fide 
chan onche left, Andthe diſtancetothe markeis ſi po- 
ſedtobe 500 paces, (thatis, 2500 feere, )the which d- 
uided by 9 feetc,beingthelength ofthe olow cilinder 
of the- Cannon, icth in the quotient 277 feeteZ, 
on a multiplied ;by + the ſuperfluitie of the ner. 
oneinch, makes 273 feete.; ſill, and ſomuch' - 
w—_—_ markethould the aidpcece have ſhotarſuch 
a diſtance, "i? ſhee had OE laid er _ 
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Queſtion,” 

Admitthere is a Caſile.or Forttobebatere, being 
* fituatevpona hill, wbich hilt is inhei ght,an 

that 140: paces. from the faid'i hore alcebur 
/ | hill, ofequall pr er hill whereon the- Caſtle 
is buile, and! Ordinance p ont6beatorbat- 
ter the Cafilewall, andiathevalley atthe footeofthe- 
—_— x80 pacesoff from the Caſtle hill; there is Or- | 


DILES pots on dt ns 


< 00 the hei he ofthe hill lying euell ro ſh 
lice aborted  ofthewallbein o dtann there 
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albeirthe ſaid pecce ga: bonin I 


obje@t* 


os 
ale Bo than the like peece planted: on the, 
hr ofthe hill being but 140 pacesfromi it. 


Exangle.. . 
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ame 35 pes, ngmounte Tn out-lhoote 
ny paces, What. will the peccedoe being, 
rees®? 

—_ 0 onicatied che ifatthemount of one deeree, 
E. propo range 30 paces beyond the fri rnd | 
* As reesit ſhall our-flie the ſame 600. paces : albeit 
aid bullerrange not in cuery degree a1ult likenum- 
berg paces, yet the proportion will be yery nearethere- 
to. And becauſe the eporgen Benn of the hill is ſaid, 


ro bee 40 paces further fromthe Caſtle,, than the liks 


peece planted on the height of the hill, T abate 40 out 
of 600,reſts 560 paces: ſo farre wouldthe peece inthe 
6 valley out-ſhoote the otherlike m_ onthe hill; ſo that - 
-——=--- ----emfſt needs follow; her buller ſhalt pierce foreſt for = 
| re 


..thatithath moſt ſtrengrh to flie fu 
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from the or the ro. 5 A I GEE Foote 
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BW the Pit from 240 Pac 

the remaineis 100 paces, ; d& 

peecefſtrikethe marke befor, 
Now to figde the li 

ley 180 paces fromt 


Tfinde by the concluſion 458 ſetdowne, that ſhee ſhall 
_out-ſhoote the other 606 paceSe ſo thar abatingr the di- 
Natice fron\'the peece'ts the! '1$0'paces 
ring 7509p mountedatthoſeUe- 
| neem WethattesSe/pacest And foraſmitchasthe 
peeceUenated 20's bigrades, dothArike the marke 

660'/paces anos fullend ofthe range of her bullet, 
pd it of of £ _—_ or batter-ſoretthan the other 
bulleideaces themrkehunigs ode. 
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6 ' Principall points velonging. = 
powengininns che peeceanid-rammed hometorhe 
reech, beingbored thorow witha ſtafikgf aninch 
or :-inthicknifle;tothe breech of rhe peece;& afrera 
cloſe wadpur home toitheifaid:-powder, & the buller 
put homeaftebivg that thar bullet {bUb range. more 
ground rhan it would hatie done if the powedetin the 
FRY been — ts abouefaid. 
cheeks band cornadthetlace fricaliabemadrieniute 
great many of theſecornexritillipaſiequeatihepeece 
ynburnt whenthepecceis rectiarged;as youtnay by! 
cxpcrience prouec our of aMuskergr Calliver and 
thecloferthatcheiiiad is:madethar; is; piir intorhe 
peeceafter the powder;it wil cauſemoreafithe pow» 
derr@firegtiuan zleſſtoveadzc bo; 14! 
- Any:pecceot Ordnance 4 Jonas 
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theSalepcrerwiiliiorkan nkiſh ivirhingke 
chamberotchepeece wherethepowderlyeth:i& if 
the: faidpererbeniorwelleckned;irwill ſoonergrow 
dankiſh thao rhatwhich hachbcen: well refined: allo 
the amewillgrowmbiltfaonmribitbb winterthan 
inthe ſummer,8ſoonert on aan 11 17 the labd: 
Two peecesin all refpeds equall{auolengthavpoine 
blank/ot atany-Uepree of eo rndanta'd i 
zece will ſtilkiburſhoorerherhome sBurigiuing'r] 
| tne ſhorter thedonger.:; 
2 A aildretuctidontiybeniordings ederofthe 
Þulkerimeight clue isfit tor the (gid-Miicker; vill 
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UIEE! torhs art: of Gunnery. 7 
rang ef gays than aCaltiner that is 
a with afit bullerand3 ors parts of his biil- 
now weight: burin Eiuinges eyrher pecce a likepro- 
portion of powder, Tmeane giuing the Musket bur * 
parts'in'powderof the weightof cheCalliver S bullet; 
then ſhalltheTalliuerdo more execution; and range 
further than the Musket. And in like caſe # Faweoa 
or Saker being diſcharged with the whole weight of 
powderofthe'buller fr forthe-ſaid peece , ſhall doe 
niofeextcurion/and range further than a 'Canof or 
ringtharſhooteth a fi bullet, and hartibutthe 
like quantitie of powder thar the lefler peecc hath. 
pecce of Ordaancethatis preſently rechar; % 
chethertoading , orthathach nor lienlong loaden, 
will conucy her 'bulletmoreground,& domworecxe- 
cution;'than letting the ſame peece lye longiloaden; 
the piece _— aroyrher timear onelike degree 
ofraaden'; und Wieh-oae ike! >quaritity of one like 
adandbulletsr: to Kh Wee 
 Twopeecesin ulrepoiceg bortfloiden alike 
withii oActie powder,and laid axthe tmarke from one 
likeplatform,the center of the marke inſt pole blank 
_ withthecenterofthe hellowcilinder; of the peece; 
z3hd withinthelenetrangeof both peeces;thic one of 
the ſaid pecces brought to'the marke wh her true 
diſparnite,and the otherpecce with hermettals, thar 
ſat ſal ikerhomarkeandrheocher 
peece ſhall ſhootoyerthemiarkers c2217! 7 57 
| Abullet of any thettaldiſchatped oubsfrgy" peees 
ef Ordnanee,by how tauch more violetizor frvifrer 
PRI chorowehe ayrezit iviepropottis tothar 
, Vigtetitwoulng fownclohe Ughteplyangtho mire, 
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| POS... cafle Toh pabgerlreofuud 
mprevHialy: fiyectyrhontine ;foreb ile 
gainſt any reſiſting obic@; -atil fyech/in-af aightet 
 linein-his fryife motion ; chan {n-his decre zling ing mor 
 viag. And by how:mugh: the fiftoelſe hereof: der 
crieaſcth; in like proportion-to;sbilt {ungdccthg 
grow heauierand declineth 12 [21?,{ 2d nar 

Abuller of iron-ar Any. orbermettgl thacis not: & 
lidly 6aft,but bathih.irſom qa ts en 
job nw a 
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 ynderthe like range of the bullet, w*isaftrangething, 
-thatthe motion ot theayre driven 8& driuingthe bullet, 
ſhould haueſuchapowerto-ſhake orhare SEEIITON | 
rather chana lefſer,bork-ſtanding vnderthelike paſſage 
of the bullet. Alfo ir hath more powerto hurt-an obiet 
ſtanding firme(tho further fromche peece)than amoue- 
able obic;as a man or beaſt, being muchneerer rothe 
-peece, & buth vnderthe range or paſſage of the bullet. 
Any Peece being diſcharged with her due loading in 
powder & wad, with a fit bullet of yr6,& after being dif- 
charged withthe like quantiricof like powder & wad, & 
witha buller of lead of like diameter to the yron buller, 
ſhal make ſeueral ranges, thogh the peece be diſcharged 
at one like grade, the bullet of iron ſhal outfly the bullet 
of lead; bur loding the peece with her due of ponder,ac- 
cordingto the weight of the yron bullet, after loding 
herwith the ſame pouder,giuing herthe like proportion 
tothe weight of the leaden bullet,the range ofthe leadE 
bullet ſhalexted furder than the range of the iron bullet 
Two peeces of like boregbut contrary length, hauing 
onelike loading, and laid at one like degree of the qua- 
drant,toſhootat any one marke;withour the leuel range 
of cach peece,but within the beſt rands of both peeces, 
ſhal make like ranges : bur if the ſaid peece haue onelike 
viſual ſight(to wir)ifthey haue both one like length gi- 
uen them by an inchrule to reach the ſaid marke (which 
ſome Gunners call the rule of flat) the ranges of thoſe 2 
ceces ſhall greatly differ, & thongh they haue both one 
ike legthgiu&rhEby theſaid rule toreachthe mark. yet 
ſhallthey alter by the _— of the quadrant,the ſhor- 
ter peece ſhal be eleuated ata higher point rhanche lon- 
ger,C&therfore of force muſt range furderthanthe __ 
| t 


#8 the Art of Gunnery. Pe 30 _—_ —_— 


10 Principall points belonging 
_ Tris a conmon'opinion amongſt a great mattyy Gun- 
ners,tbat any/peece'of Ordnance lycth point blaak thar 
3struely-broughetothemarke, wherher the laid Marke 
be aſcending ordeſcending, the peece laid truely againſt 
the ſaid Marke without any length giuen to. reach tt: 
but TI fay,thar there is but one preciſe: point blanke, that 
is, when the peeceis ſo laid that the line iſluing from the 
centre of the hollow cilinder of the peece cutteth the 
centreof the marke; and if it were or might bee exten- 
ded forth right, would cut dire&ly the true horizon ; or 
a point blanke or leuell line is that which by ſuppoſiti- 
on extendeth it ſelfe from the centre of the peece tho- 
roughthe centre of the marke vnto the true horizon, for 
there can be but one preciſe ſtreight line or point blank, 
as the Gunners tearme it , which muſt be that viſuall or 
ſuppoſed line, whoſe endsare both of equall height. Or 
2 dire ary. a line is that which when a perpendicular 
linefalleth thereon, dividerhit into equall angles, as is 
er 4a: Ewclid and other bookes of Geometry. The 
calteſt and trueſt way to know when your peece lycth 
point blanke , is by putting your rule into the peece 
mouth,hauinga Gunners quadrant or ſquare thereon , 
and coyning your peece ſo, that the plummet may cur 
or fall onthe line thatmakes the right angle from the 
centre whereit hangs (called the teuell line )that peece 
then lyeth point. blanke : all other lines viſuall being 
extended to any. marke that is eyther higher or lower 
than the eyc,arc notto be termed ſtreight lines, , 

. Ifthemarke which you are to ſhootatbe.in a ſtreight 
line with theconcaue of the peece, and not without the 
point blanke or leuell range of the peece, it isancaſie 
matter to ſtrike diverſe markes ſtanding inthe ſajd ine, 

| Y. 
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by making the viſuall line fo muchlowergas is betweene 
thetruc viſuall line and the center of the cilinderofthe 
peccegbeing: theline in which thebullet Aicth : 8 if the 
marke be far without point blanke,it is poſsible to ſtrike 
two markes ſtanding in the viſuall line,bothin the place 
wherethe bullet firſt cutteth the ſaid viſuall line, and fa 
rangeth aboue ir into rhe ayre in his ſtraight morion 
(which will not be farre from the peece) 8&1n that place 
wherethe bulletin the end of his range declining, cut- 
teth the laid viſual{ line againe in his crooked or ben- 
ding motion , which muſt of neceſsitie beeythe- at or 

yery neerc tothe marke. 

- If the marke you mcane to ſhootat benot far without 
thelcuell rangeof the peece;and ſomething higher than 
point blanke,then muſt you ſo lay the peece, that the vi- 
fualllyne aymedby the ſuperficies of the metrals ofthe 
pecce (not diſparting the ſaid peece) may cur the mark : 
and ifatthefirft ſhor the bullet light ſhorr or ouer,you 
may eafily amend the ſecond by adding or abating the 
lengthgiuen ;butifthe marke be vader point blank,and 
notifar without the leuell range ofthe peece,then ſervp 
your diſparture inthe mids ofthe ſuperficics ofthe met, 
tall atthe mouth of thepeece, and working as is ſaid by 
experimenting one ſhot, it is an caſte matter to make a 
perfe& ſhot the ſecondtime : & if you ſhoot at the ſaid 
markenotdiſparting yourpeece, then mnſt youlay the 
peece ſhort of themark,thatthe viſualline paſſing by the 
metals of the pcece touchaprety diſticevnder the mark 

All marks or obieQts diſtant fro your peece whichyou 
are roſhootat;are ing threefold proportion tobe conſi- 
dered of; ascither theiſame' is! iuſt point blanke, which 
isin-one reſpec only tobe 4, of, or it is higher 

"4 2 oc 
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or lower thanpoinrblanke,which is to be confidered of 
indiuers reſpe&s,according to thediſtanceand number 
of degrees the ſame is ar,eytherin aſcent or deſcent. 
. Anytwoor mo peeces of like or contrary. proportion 
at point blanke diſcharged ,cuery peece hauing.her due 
loading with powder,& witha bullet fir for eachpeece, 
& the leuel ranges of the ſaid peeces noted,that of thoſe 
peeces whoſe leuell range is furtheſt; will ſtill out-ſhoor 
the otherar any grade of the randon,giuing toeueric of 
the aid peeces.the ſelf like loading in powder & bullet. 
Any two peeces differing in proportion, & the diffe- 
renceof their leuell ranges known, may ſobe loaden;as 
they ſhall both-range one like diftance of ground at one 
like candon:andthe vemoſt range; of any peeceknowne 
at any degree of randon, by abating the proportion of 
her powder,it is poſsible in two qr threeſhoots,to ſhoot. 
any;partofthe ſame randon tharyou will aſſigne., >» - 

. Twopecccsinaltreſpets cqualavelengeh, monn- 
.ted one like degree of randon; and loaden wirh'one like 
weight iri contrary powder ,.and with one like bullet, 
thatpeecethat is loaden with thebeft powder, willſtill 
out-rangethe other,althoughthart orher be the Jonger': 
but if there bebut lirtle difference betwizt. rhe force of 
the powders, this proportion will not hold at cueric- 
gradeoftherandon.: | : pat SE35EULS 51 

. Tocharge/any peece of Ordnance:Gunaer-tike,ſet:. 
your boudge or barrell on the wind hand of the peece, 
& cauſing one of youralsiftants to hold the ſameaſlope, . 
thruſt your ladleinto the ſame, filling itfull of was," 
caufing your fellow that holdsthe boudge toRrikethe- 
fameiwitha ruler, two of thoſeiladles is the:common- - 
charge of that peece.And fixing your thomb iuſt vnder-. 


_ Pothe art of Gunnery, _ - 
the ſtaffe of the ladle,thruſtthejame home to the cham- 
ber ofthe peece where the powder lycth, turning the 
ladleſoas your thomb. be direQly aboue the ſtaffe; and 
in ſo doing, the powder will fall or turn out of the Iadle 
cleanly;then drawing out the ſaid ladle with the rampi- 
on onthe other end of the ſtaffe , thruſt home the pow- 
derwith'2.or 3.ſtrokes,cauſing your aſsiſtant to hold his 
thombcloſeon thetouch-hole of the peece, then taking | 
acloſe round wad of hay, tow, vatwiſted rope, or ſuch 
like,tbruſt inthe ſame with your rammer-ſtaffe cloſe to 
the pouder;& after pur inthe bullet cloſe to the wad: & - 
if your peccebe'clevated at any degree of the randon 
ro reach the mark, ir is ncedlefle ro-put in any wadafter 
the buller, for ir will rather hinderthan helpe the ſame : 
bur ifthe peece mourh be any whit embaſed, then it be- 
houeth to pur'in a'wad cloſe tothe bullet, to holde the 
bullerin his right place-: & rhe ſpeciall point belonging 
to:a:Gunner incharging of any great peece, is to loade - 
the ſame ſtanding idewiſe of the peece,and nor direRly - 
before her mouth ;; for it ſometimes happeneth, that a 
peece having flawes'or Dn within her, being 

often diſcharged together,dothi fora ſeaſon keepe ſomc 

ſparkes of fire inthe ſaid holes, ſo that thruſting home 
x ladle with the powder, toloade thepcece OS . 
dire&lybefore themouth ofthe peece, irtaketh fireand - 
kiflech the Gunner and' fuch'as arc direQly: before the 

mourh of the'pecce;, as happened in Anno 1573. atthe- 
fiege of Edenborough Caſtle,to two experienced Gun- 
ners,whoif'they had ſtood ſidewiſe tothe peece,might. - 
havecſcapedthardanger../ 


If youcharge your peece withra carrredge,& hauing 
putthe ſame home'to the breech , withthe endof your | 
OD | B-3 : rams : 
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- WH ſtaffe, put In the ſame a good wad, andafter 
that the bullet,as afore istaught, nor forgetting tothruſt 
the caſe of the cartredge thorow, with your priming 
yron1a the touch-hole of the; peece,, that.the priming 
powder may be ſureto take hold and to fire theſame, 
Some vic to put a Tampion of wood in nextto the car- 
rredge,and then the bullet and wad; and ſome vieto 
cutthar parr of the cartredge away thar lyerh nextto 
thetouch-hole : bur howſacuer you. curithe-ſame in 
charging any.peece with acartredge,it behouerh you to 
prime the cartredge through with a skrewed or wrea- 
ched priming yron made ſharpeatthe end,andrthen put- 
ting in your priming powder , youſhall be ſureinot to- 
faile of your purpoſe. peo oh et otic! 

In giuing fire to any great peece of Ordnance, as 
Cannon, Culyering, or ſuch like, .it.is requifitechat the 
Gunner thereto appointed, firſt..ſee-rhat rhe /peecebe! 
well primed, laying a little powder.about. the couch-, 
hole asa traine, and then to be nimble ingiuing fire, 
which as ſooneas hee eſpyeth to flame, hee ought with 

quickneſle to retirchack three or fqure,yards-outef the 
anger of the reuerlept the wheeles and carriage ofthe 
peece: for oftentimes it, happeneth that the wheele 
or axel-tree doth breake,, and ſpoylethe Gunner that 
giveth fire, not hauing, agilitic ro, moue-himſelfe from. 
the danger of the, fame.: yea, 1:did ſcea Gunner flane 
with thc reuerſc of thewhcele of .a Culuering', which. 
cruſhed his leg and thigh in peeces, whoif hee had had 
acare, and nimbleneſſe withall,, might haue efcaped 
that misfortane. Alſo if the priming-powderbee-dan- 
Kiſh, or the cole of the matchnorcleere, the Gunner 
cannot ſpeedily giue fire, and therefore behoueth to 
fore- 
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foreſeeit : or if he hold the lintſtocke inwhich his fired 
match is tyed, tong ouer the touch- hole, the violence of 
rhe flame iſſuingthereout js able to ſpoyle him, or ſome 
thereabout, by throwing the lintſtocke or ſtaffe which 
hegiwwes fire with out ofhis hand. I haue ſeene the lint- 
Rock and'match blowne out of the Gunners hand more 
than faurefcore: yardsifrom the peece, by the violent 
blaſtof rhe-fire:ifluing our ar' the rouch-hole 'of the 
peece,in giuing firetothe ſame. And it is to be noted, 
that the wider the touch-hole of the peece is, the grea- 
terfame doth iſſue out therear,which cauſeth the peece 
to worke leſſe effet than ſhee would , haiing'a lefler 
touch-hole:. 1/362 | AV" | [1,97 

Any peece of Ordnance truely diſparted, ſhooting 
atany mark in a'ftreight line from the centre of the hoko 
lowconcauc of the peece;and within point blanke, ſhall 
ſtrike fo much vnder the centreofrhe ſaid marke (being 
laid juſt againftthe midſt ofthe ſaid marke)as the viſual 
diſtance-is from the top of the ſaid diſparture to the 
concaue or cilinder of the peece. 

-.  Tomakea-perfe:fhor/ar:any/marke , whether-the 
ſame be art point blanke, or at any degree aſcending' or 
deſcending,coyne your pecce ſo that the centre of your 
eycinayming lyecloſetothe ſuperficiesof the middle 
part of the mettall atthe breech: and'if the-marke beat 
point blatnke , and-the-peece rucly diſparred;, andthe. 
viduallline ſoaymed (paſting by the'top of the ſaid dil- 
arture) cut the centre of the marke, then ſhall the bul- 
letlight ſo much vnder the centre. of the marke as is 
berwecne the concaue of the-peece-and the top of the 
diſparture,it the windealterinort the bullet in his mori- 
on. And. if thc marke bee further than the peece m_ 
| reach. 
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reach with her metrals,' then muſt [you eleuatethe 
peccemouth ſomany degrees as. willreach the ſame, 
ficſt layingthe peece ſtraight againſt:the ſaid: Marke:: 
and. whether the marke be point-blanke,abouepoinr 
blanke, or vader point blanke, if you fixe your eye 
in ayming aboue the leucll: fight ar the: breech;the 
viſual line paſsing by the extreme. or top ot the: leueN 
fight at the mouth of the.peece;willicurvnderttiemark, 
and will cut or diuide the ſuppoſed line in-which the 
bullet flyeth beforeit come tothe marke , which buller 
will lightaboue the marke : or fixing your eye:lower 
than you ought at the breech ,the viſualiine extending 
itſelfe, will cutaboue the marke, and neuer touch 
lineiawhich the bullet flyeth. _ K1:es 
| Any peeceof Ordnance made hote with-often ſhoo- 
ting , being cooled with water, or vineger,/ orotherli- 
quor,and preſently afterrecharged againe,will not con- 
uey the bullet ſo farre, as ſuffering the merrall to coole 
ot it ſelf. And any peecediſcharged diuerſctimes 8 not 
ſpongedandcleanſed, the ſaid peecewill not doe ſuch 
effec as being ſponged cuery time preſently afterſhe is 
diſcharged. '; Vi8 SE 7% | 
Ifrhe Trunions of any great peece of Ordnance, as 
Cannon or Culuering, be placed roo neere the 
then the pecce will be ſo.weightie at the breech, thar 
ſhee will require the azdeof two. or three Gunners to 
taiſe vpthe ſame withleauers, that ſhe may be brought 
to her marke thereforeto raiſe the ſame with onemans 
ſtrength, ſo farreas another may coyne. the peeceto 
ſhaote at wo aſsigned.lay ſome mall coyne or 
peece of timbercut wedgwiſe,, on the fide of the ftocke 
Or carriage ofthe peece, thar may reach in heighr with» 
| in 


in 3:023;inchesof theloweſt parrofthe mettall of the 
breech ot the peece, and purring in your leauer orhind- 
ſpikeasnearc the endofrhebreechas you cat, between 
che ſaid peece of timber 8& themetrall of the peece, you 
may raz{ethepecce ar your pleaſatey ſo'as another may. 
coyac the fame to lay her to any marke affigned # & the - 
gots leauer is, and the leaſt part of the endther- 
ofthat you put vnder the peece, themoreweightagreat 
deale you ſhall raiſe vp. Alſo by rhrufting a tron Toner 
intothe mouth of the pecce, weighing rhe ſame downe 
at the furtheſt end thereof, you ſhall weigh orraiſe vp 2 
great-weight ; and the longer the leaueris, the more 
weightſhall youcounrerpoiſe. F 

f being in ſeruice, you areliketo leeſe your Ordi- 
nance,and would rather breake orburſtthe ſamein pee- 
ces; than, the enemic ſhould haue 'aduantage thereof, 
you may [calily burſt any peece' with her common 
charge of powder, or with lefle powderthan her com- 
mon charge, as thus : after youhaue put home your 
powder, ; make -a cloſe wadde as hardas cuer you cant 
thruſt inafterthe ſame;andrhenrakean iron buller half 
an.inch or more lower than the diameteroftheconeaue 
of the peece , and put the fame home cloſero the ſayd 
wad , and vnder the faid bullet driue ina wedge or ta- 
.of iron of: fourtecne or fixteene inches in 
neth ;, made ſinooth and ſmall ar the one end, and 
greatatthe other, almoſt rhe heighr of the bullet, and 
giving fire with atrainc, the bullet will runne vpon the 
lame wedge, and hauing no paſſage by reaſon the fayd 
wedgedoth ftop the way. thereof, the peece perforce 


maſt breake int peeces :-or you may burſt any peece with 
robot Sulaoinjoudara 
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atany partthereof,inthru- 
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| ino rothar-parr you would have 

oken,& giving ficeby ſomerraine, che pecce wil barſt- 
atthar part without the ſuperficies of the water. The: 
like may. be doneas ſome hold opinion: inthruſting the 
peece mouthinto a-hole maiethree or foure foor deep” = 
into theearth;ramming the carth'cloſe abour the fame; 
ſoas n0ayremay paſſe out at the peece mouth : or lay- 
ing- the peece-vpon the ground vpon ſome pieces of 
timber laid vnder the forepart and hinder part thereof, 
and making a hollow place vnder the mids thereof, 
maketherein a good fire, and witha paire of bellowes' 
make the peece _ hote, and with aſfledge of 
| a rr. the peece inthe mids, the mid=- 

part of the peece lying hollow, you may.cafily break 
the ſame. ef orptinort i on ps. Foes 

Tf. you would foretell whether any _— of Ord- 

nance Will ſhoote ſhort or ouer anic 'marke appointed, 
ſtanding on any fide of and from the ſame” peece,” and' 
notbeholding the viſuall tine how the peece is laydro 
 themarke;by hauivg tried ahdſccne'the falbof che bul- 
tr,,che'firſt ſhat isan cafic imarrer-ro 'ſhew wherherthe 
ſaid peece ſhall ſhoot ſhortoroucrany orher time,being 
loaden euery titnealike (as thus :)before the peece bee 


- 


diſcharged the fieſt wen nt eons. lalbard ; or 


anie ſtreizhr-ſtaffe ,: directly before the:mouth'-of the 
peece,and onthefameimnakea priuic marke/hard bythe 
ypper orhigheſt part ofthe mettall;and when thepeece 
is brought to the ſame platformeagaine, and laidto her 
marke,and hath herlengrh giuen her ro reach themarle 

befaretbe Gunnergivefire,: ſervp the: ſtaffe-againe In 
the ſame place, or.cauſe anotherro ſerthe famevp;, and 
x; the:higheſt /parc-of'the mettall ar the —— ” 


tothe Ard of Gunnery, rs 
becleuateaboucthe {aid marke onthe ha (mhich'yes 
may eſpy a: prettie diſtance from the: ) then the 
faidpeece will our-ſhvotthe fitſt ſhot : bur'if the-vppe 
parrofthe mertrallarthe mouth be vnder the ſaid marks 
_—_ ram the Poon will ſhoot ſhort of the other 
ot, being loaden with one like-quantitieof pow! 
+ If you-would annoy the etemie, and can comets 
fcrucynder them withour ſuſpicion, and would poiſon 
theirOrdnance, oranie peece thereof, ſoa the ſame 
ſhould not readily be made to ſhoot, watch afirtime; 
andpoure alirle hote oyle thorougha ſmall tunnell in- 
rothetouch-hole of the peece, [the peece month lirtle 
imbaſed; or raiſing her month alittle, powre in alittle 
watey'or other liquor thereat, the which will ſoake 
thorow the wad intothe powder, ſoas the ſame will nor 
fice, -orclſe cloyingvp the touch-hole with nayles dri- 
nentothe: rercarves , pony fora Rs IO your 
from ſhooting,tothe great anoyance of the enemy,and 
SE yoo: friends, they having ſome priuic 
arningthercof: the chiefe and readieſt way if a peece 
be poiſoned,is,to draw the ſame, orifchetouch-hole be 
cloyed vp, isromakea traince in atthepeece monthts 
 thechamberwhcre herloading lyeth, and ſo rechar- 
ing her,ir willblow outthe ſame, or 'cHcirt muſt per- 
FE row be drilled dur2 0 213 1. re 
. '-The Plarforme whercon: your Ordnaneeis planted 
in ſeruice , 'ought to bee ſtored with ſtrong woodden 
nkes / of timber,” or- paued with 'broad ſmooth 
ſtoneslayedcloſerogether,no higherin one place than 


in another, bur flatand plaine on the ſuperficies thereof, 
2 Ft 


Print (I 26 2. | 
Bri] the platforme bee not made, thewheeles inoften 
WE ſo ſinke intothe ground, thatthepeeces 
ttrouble and more- ſtrength of men; will 
10 their right. platformeagaine;cſpeci- 
al fer after moiſt weather,the ground being wet res 
; Sabo peece ſhall ſometimes ſhootamille , ' by reaſon 
one = war's will ſometimes finke deeper: thanthe 0+ 
ther.. The platforme behinde rhe cartiage would bee 
made a little higher than before; ſoſhall the Gunners 
with morceaſe 2 greatdeale bring the peece tohertrue 

placforme after ſhe is reverſed. 

If you would ſee whether the peece youare ro ferue 
withbe cleanewithourflawes, hony combs, or crackes, 
then turning her mouth towards the ſin, being vnlaa« 
den, 'witha looking-glafſe you may caſithe beameof 
the ſunne into the concaue of the: : or if the funne 
doe nat ſhine, with, a lighted candle put an thecnd ata 
clouen ftick yoo may alſo ſcethe ſame : © : buvifyindere 
that thee hath ſome. cracke;, blow her with a 
halfeof herloadi ng in powder, and preſently ſtop her 
EG other thin »tbatnofmoake 
lug out , cauſing anotherto doethe like at the: rauch- 
hole :and if there. be o_ inthe peece, the ſmoake 
will idue our therear. you may percciveif mand 
be withourcrackeor flawes, in ſtriking vpon che 
with ſoinc iron teole; & if the peece'be- alkkencanch 
ſbce willbuyea clecreand ſharp ; vnloagen, 
atherwiſe ſhe willhauc a harſhor dull ſc } 

;. Any Gunner skilfull and experienced: inthe Ard, 
may diſpart any great peece ſeven. ſcuerall wayes , but 
theroadied and eakeft way. is tothruſt your priming y- 
"3 Eee 
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aa in molten heionbons, and on the ſame 
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fldrakillin Geometry andin the ArtPerſpeR 
from offthewals vf Siracoſa(the Cirie being beſieged 
by-che Rompnes) fire their Nauie riding'in the roade 
without,onely by the ayde of glaſſes; as alſo diverſe of 
ouromwnecountrey-men by the aide of glaſſes have ex- 
perimented many-nonble and iſtrange conclutions;, to 
.: You may alfo witha quart orpottle of any liquor,as 
winegwater, ale;or becre; diſcharge any'peece of Ord- 
nance ;.in putting intotherouch-hole pf the peece the 
end of a peece of matchofa yardor fiue quarters long; 
well&acdiniomoulren brimſtone;rhe _ being well 
primed and ſcrringor making faſtrothe ſide of the cars 
_—_— tlie peece, any little halfe firkin' or woodden 
veſlellthatwill hold agallon or pottle of liquor, filling 
the Ginchalte fulloflymeftonenew burnt and vaquen- 
ched, Serake chedigbeeſt &: whiteſt Nogesyou carfinde 
(foftthole arc! beſt burar :)rhetirake thiceor foiircof 
thoſe ones, and beate the fame into fine powder,and 
mixe with three or fourc handfuls of the ſame.as much 
payderand;brimftone beaten verie-fine, laying the 
lamearnidsthe'veflcllvpon thoſtones, rowlingthe 0+ 
ther endbf-the match in that receipt,” and thenfill vp 
the veſſcll with other like ſtones, powring-vpen'the 
meas. much liquor aforciaid as would fill/halfe the 
tub: the which willmelt the ſtones into-duſt;and drink 
vp; Wtheliquor,and with the hear therof will 


ierof will preſently 
brimaſiono; which kindling the nagech; wil ny 
charge. 


Mia hrieabr veſeibe no: "all chebenergirdes/k 
willburſtir in peeces. 

If ja feryice,or 2 20y other times; you have occaſion 
co ſhave divers ſhots in.one arm perces,theday being 
yerie windic, ſothatic blowerh away the priming pow- 
deriaid aboutthe touch-hole of the: peece, woprntteter 
that inconuenience,if you take 2 little rough clay, wor 
kingtheſame welin your vp- 
on The mettall of the peece on the windie fide, in maner 
of;acircle, one or twainches fromthe ronch-hole,a- 
bout oncioch height, it wil hinderthe wind from blow-. 
ipgehe ores ne 40D pony gee! re 
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Clkec e- Ktherpo wb] ror further down 
the winde ; and furtheron the ſea 
than onthe Jen. the ayremaiecandrhe Rechime Als 
if you make a hole in the ground five ore i 
nb enero eee you' ſhall heare the re- 
| | iſ 'from farre 
"amr 
aro diver Hos hr bin hen heard 


apragierbuhetn they ere Grexpericace meth 
| that 


Fl #9 the Art of Gunnery, 25. 
that the peeceand cartiage beginneth torecoyle in thac 
moment , aſſoone as eucr the powder fired withinthe 
peece,, beginnerh. to; thruſt; it ſelfe out, the-violene 
expulſige motion whereof ſtrjuing forward,cauſeth the 
peece to recoyle,bur the rore or report of the peece dif- 
charged, isnot before the fire be expulſed out of the 
.pecce. Alſo ſome hold opinion, that the force ofthe fire 
departing fromchepeece.,cauſerh-themertallroquiuer 
or ſhake : andto afſurethemſclues, they havefortryall 

.clapttothe bottome of a glaſle a little quantirie of. wax 
or pitch , and filling theglaſſe with water ,, ſetthe ſame 
ypon the higheſt part of the mettall,: aboutthe middle | 
of the peece z and: becauſerthe ſame hath broken inſhi- 
-uers orfallen, they thinke their opinion is trong. But 
.my opinion is contrary ; for if the mettal of the peeceat 
her diſcharge docany whit quiuer or ſhake, thepeece 
would eytherburſt in ſhivers or rent it ſelfe : ſor Lhold 
thatitisthe very ayre or vislent blaſt proceeding from 
the firezeyther out ofthe mouth of the peece;or touch- 
:hole, or. both., and withallthe ſudden renerſe of -the 
-peece, that doth cauſe, rhe-thing ſo. ſer yponthe vpper 
face ofthe mertall.to burſt or fatloff:. andforthe berter 
triallhereof, I asked the opinionof. 2 ſoutdier, who'for 

| atreſpaſſe committed was enioynedtoride the Canon; 
who confidently affirmed, he could perceiue no quiue- 

ring ofthe metrall of thepeecc , but thattheayrewhich 

iſſued outofthemouthand touch-hole ofthe peece did 


-fomewharaſtoniſh and ſhake him; >|. © 
-1Aballor bullet of wild-fire ſhot out ofa Chamberor 
Morter peece,hauing oneormo vents made 'vpon anie 
-one partthereof to-kindle the ball, although fora little 
-motion'the ſaid-verrs burneth from you in the-range 
"Rt "IBF > thereof, 
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Whichis notvented. , - 311!) [7190 21H DI PE Þ 204 (1 0 
Aball of wilde-fire diſcharged out'of anypeece of 


any ball hauing but:one vent, will range further and 
burne longer than hauing ders vents. . Ja 2 
A ball of wild-fire made to burne in the water, being; 
fired and throwne therein, thar part will appearefirſt a- 
boue the water that is lighteſt (to wit) tharpart whercin 
the-vent is, the which ball 'willaor burne perfectly a- 
boue the ſuperficics of the water, vatill the © thereof be 
burnt andemptied, and ſobecing filled with-ayredoth 
caitſe the other -part' to. ſwimme and:burne. ebatiitho | 
Waiter, _/ 50.301 16317 7 L233 S005 BiEGH9 & * 
-  Aballof wilde-fire-made neuer ſo artificially dhot 
out of a morter, chamber, or wy +, 27 of Ordi- 
nance, the: peece 'hauing her full-loadirig!in: powder; 
that is vſcd to giue heran ſhooting a butler of mertall, 
will cauſethie laid ball coburſtia peeces,| arid tlicrefore 
the ſaid: peece muſt; bee loaden with a' proportianall 
charge in powder to the weightof the ball, which will 
not be aboue 5:the weight of the ordinaric charge ied 
3197! No t0 
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to ſhoot abulletofmertall, © 1b! 14 
- - Aballof wild-fire diſcharged outof 'aty peecegf 


great: Ordinance-; 'beeing” vented-or bored through 
croſſe-wife, and primed full of powderitorakefire; al- 
though theflame of 'the fire in'the burning'of the ſal d 
ballifſue outar eucry end of the ſaid vents,thar, is foure 
ſcueralt waies; yer inthe motion” orrange thereof, the 
oreateſt parr of rhe flame and fire will 'ifſuciour butar 
one'oratrwo vents at themoſt , which wift beethoſe 
© vents intharpart of the ball char is'towards rhe peere; 
for the violent mouing of the bal thronghtheairedoth 
cauſe the flame to ſhew ir ſclfe , 'and to burne'tnoſt'on 
the contrary partagainſt which ir flieth:the which flame 
will ſhew iriſclfe as it werearaile, ortraine” following 
the ball in his morion.And it is ro be cofifidered,thar in 
ſhooting any peece of Ordinance with fire ball,”the 
peece would be loaden with lefſerhan halfe her ordina- 
charge it powder, or with the one halfearthemoſt, 
thatis, with one ladlefull of powder, the which Ly 
gently home withche rampion on the end of your ram- 
_ merſtaffce, put in che ballclofeto the powder, priming 
. the ſame wellbeforeyouput itin, and aftercheball pur 
_ Inahandfull of powdercloſe to the ball, ſoſhallyoube 
. ſaretheſame willtake fire, andnorburitiathe flight or 
rangebcing well wolledand marted. '. 1:1 = 
The receits wherewith bals of wild-fireor otherfire- 
workes are made being {low,may be made more ſtrong 
andto burne more furiouſly, by adding a little bruized 
powder to the receits, working the ſame well rogether : 
andany fire-work whoſe receits bee too forcible inbur- 
ning, may be made moreflow, by adding a quantity of 
ſome liquide receitthercunto. 


D.2 A 


as Prin _—_ sbelenigins— — _ 
Aball or bullet wy cor de-fire diſcharged out of any 
peeceof Ordnance ina cleere day, atany matke'within 
the reach of the pecce,cannot be diſcerned in his range, 
nor {cen toburn before it light onthe ground. And any 
ball of fire-worke diſcharged out of any peece of Ord- 
nance at any mark in the darke night, may be perceiued 
by theeye all the range thereof : and: the more darker 
- thenightis that the ſame. is ſo diſcharged, theberter 
you a arr the ſame: but inthe beginning of the 
range,the eye is notable todiſcerne itſo perfeRly as in 
the latter part thereof, neyther doth the ball burne ſo. 
forcibly,nor giue ſach light in his ſwift motion (har is, . 
in thefirft part of the range )as inthe. latter part of his 
motion,when ir declineth rowards the ground. | 
' If you take Arſnicke and Sulphur, of cach likequan- 
titic , and-beat the ſame very fine, andthen boylethe 
ſame in a couered pot, and then kindle the fame with a. 
candle,lettingno _ beſeemthe ſtanders about 
the ſame will ſeeme-monſtrous ſtrange one toancther: : 
Or if youtake Aqne compoſits and Salt,and pound the 
ſame together, and fire the ſame inthe darke whereno | 
otherlight __ be ſcene, the beholders will ſeeme as. 
theyweredodllls fff rare Eo HOTTER» G2) 
I read in' Alberties Maguwe, and divers other ſuch Au- 
thors,how to make ſtrange lights: ſach as would pra- - 
- Riſcthe ſame, may haue recourſe totheir works.” | 
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together (to wit) in 
Roch;one part; BP 
Mecale,two parts ;B 
one part, Linſeeds 
Bole armoniacke,$} 
; part: andif youbþi 
Arſaick ; part : ther 


icch,foure parts, 


 whicharetobe 
This compofitio 
may make faſttoth 

ht pipes or canes 
| 2 lengrh,being 
B. ſheweth, placitlg the roucb-hole th 
canuas, boring rhe ſaid canuas thor 
the ſame with fingpowder, 8 vpon the 
tle paper,&& then A 


XN, and priming . 

fame paſte alit- 

is ſaid, the 
which -. 


: "Youmayarmea/Dart, alauelin, ys 
like weapan,:;todocexceltlentgoad ſemice;rtbeing in the 
handiif alvatiamſouldicr, as yauſoorhafigutticthe 
which may be filled with the ſelfelikereceiras is taughe 
to arme pikes with wild-fite; which/wayld be a very 
good weapon to throwintothe ſides or ſailes of ſhips; 
or you may place vporthe ſtafke of your Iauelin cer- 
_ taine Piſtoll barxels of one lefigth;/about ten or twelue 
inches, letting the/ſame into thEwWaod round about the 
ſtafte a little, asyou put a Piſt Fbatrelliato the ſtocke, 
as the draught D. theweth, whiehſtaffe muſt haue ſub- | 
ſtance at the onegnd, whereto yOu may naile the ſame 
barrels faſt at abr : and Jhout the midft of the 
ſame put over a Eloſeas cuer you can, 
the whichis to be isgrder following, viz. 


ter put in a bulle{a{ftle lower thgn the bore of the ſame 
peece;then take gfthis ſlowreceit#þllowing(to wir)bru- 
ſed powder foure parts, ſaltpertcriq meale one part, lin- 


ſeedooile 1.part, brimſtone finely beaten 1.part, varniſh 1 
part, andof wills or hazel cole moiſtened with a little 
venegar 1.part:alltheſe would befyel wrought together 
with the hand in ſome wooden velſcll, til you feele thar 
it will cling together,of which yqu muſt put in after the 
- bullettwo inches, and thruſt the fame rogether with a 
' rammer ſtick : ghen againe put other two inches of 
powder, andaftgga bullet, and laſtly two inches of this 
{low receit, vatWyou haue filled} 

rels within + inc [bf the mouth, the 
vp with the ſaid (lgw receit & powger 

' 8: this done, binde a 


together, that ir 1 
paper ouer the my be, vntill you would 


| -_ Re ORE 
theenemic being viedin ſeruiceeither rooffend'dr de- 
fend; and tothepleaſuroof the beholders,being vic ih 
triumph wich bullets:of reccit'rolled. infinerow,- ahd 
coated with brimſtone,' 7 he HOP Ten, 

| If you woulddefend ſome narrow roome, or would 
enter vpapaireof ſtairs, where you cantiotweilda long 
yeapon, you may make 2 logger, whoſe ſtafte ſhal bee 
bar'three or. foure foore long:arming theſame with the 
like receit as Thaue ſhewed ro armepikes, whereot! you 
may place certaine pipes of brafle or iron chargedas a- 
fore is taught: 8cif you wil you may pur into the end of 
the ſtaffe a Rapier blade witha skrew to take off andon 
at your pleaſiire, as the draught E. hereutider ſheweth. 
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24 _ _._ _ . Pireemorkes, 

_  Alſ6 yotmay arine a Parcezan;lauelin, or Fork with - 

fire-worke, taoffend ordefend abreach, ſhip, orany 

place ab defence, and to:ſhoot eueryof thearſeuen or 

eight Piſtol or Caliver bullets; in-nailingaplats ofiron 
point of the ſaid Tavelin, or. berweene 


leg! 


- ends, which asthey burne ſhall tilldiſcha 


= 
—— Het? 


i peeces ofte after another;\to che great. of the de- 


Fendant. | | 


' To offend or defend any narrow 
other militarie ſeruices, you'may p 
_ 'Orpikeof any Halbard a'deuiſe © 
as tstaught to arme pikes, made 


'& coated with the (elf like coa- 


ting:and if you pleaſe youmay 5 


-makefaſttherto halfadozenor 
mo ſhorepipes,like Piſtoll bar- 
'rels,of'7.or 8 inches lengrth,lo- 


'den with powder andbulletas 


this draught ſheweth. 
Or you tnay make a ſeruice- 
- able halbard bywhichyou may 
:know the houre ofthenight,by 
viewingthe North ftarte, and 


- guards (commonly called the; 


leſſer Beare) which compaſſerh 


-about the north ſtar CUCeOey : 
Hd. 


24-hours, very neceflary fora 
Leaders or Commanders of ix 
litary men,Beplacing vponth 
bill or axe of Halbard: a 


- 
: 


:roundeldiuidedinto">q, equal _.- 
diuifions,and tracedand drawn...” 


withan index or pointer hawdirp 
a hole piercedthroughrhEg 
*ter. The order howto make! 


-inftrumeat, as alſo how tofi 
-outany houreinany nighttif 
&T E 2 
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flage,or for divers 
e vpon the poitit 

f fire-worke, in maner 
t the fame-like reccie, 


: 6 1 Fire-workes. | : 

. Hhe fa Qarresmay bee ſcene, you may learne in the ſe- 
by Martin Curtis, who ſheweth the ſame in ſuch a plaine 

and cafie-manner.; (that any-vnlearned man hauing a 
ſharpe wit may vaderſtandche ſame... 

To burne the failes of ſhips aprettie diſtance off, or 
to fire thatched houſes, corne-ſtacks,. or any combuſti- 
ble matterapt to burn, whenas you cannot cometo the 
ſame, itis good to make certaine ſtrong bowes, to bend 
cither with a rack or gaſſel,. or otherwiſe, and to ſhoot 
out of the ſame ſtrong arrowes armed with wild-firc, 8 
headed as the draught I,ſheweth : the campolition is to 
be madeasis taught toaumePikes with fire-work,which 
arowes may do great good for diuers {eruices. 
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-» To burne bridges, woodden gates, &:c. or todoe di- 
| uers-other [milicarie ſeruices, if you can come toan- 
noint the ſame with ſome ſuch liquid compoſition as T 
haueſhewed for the coating of fire-workes, melting in 
the fame a good quantitie of bruiſed brimſtone,and ftic- 
king inthe ſame arrowes of wild-fire made in propor- - 
tion aSthe draught K,ſheweth, the which may bemade - 
of the {elfe like receits, as is taught toarme pikes with 
 fire-warkes;which willvndonbtedly ſet the fare fire, 
for thereceitis ſo forcible that it will burne' in thewa- 
wore." 

- To charge trunkes to ſhoot little bals of wild-fire, 
eirher to offend- or defend, you-muſt charge the fame 
with two inches of good powder,and rhenwith a bal of 
wild-fire alittle lower than the concaue of the trunke, 
bored through croflewiſe, and primed full of fine pow- 
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-der, andlaftly with two iriches of flow receit, atid then 


againewith powder,and then aballofflowreccit,varill 
yew hauc-flled the ſame within' 5 of an inch of the 


mouth; whichiwauld be tilled vpwithfinepowder and 
receit mixedtogether. Theorderhow tocharge atrunk 
.. appeareth by the draught L.thedraught M.ſheweth the 


-propettionof atrunke already charged and fired, and 
thedraught N, ſhewerl-how certaine pipes of brafle or 
yron may bee placed onatrunke, whichbeeing loaden 
each of them witha Piſtall or'Caliucr- charge of pow- 


.der and bullet, will do greatexecution. 


| 


*The bullet or ball of wild-fire, or button, as ſome 


you 


_ 
o2 


Fire-workes.” 39 
in fomepor orpan ouer a ſlow fire, then take of ſtone 
 Pitchone part, of hard waxe one part, of tarre+ part, of 
Aqua wite; part, of linſeed oyle; part, of verdegreeſe; . 
part, of camphire ; part,melring all theſe together like- 
wiſe, and: ſtirre into-the-ſame of Peter in meale twe - 
parts;and taking the: ſame fromthe fire,put therin foure 
parts of bruiſed powder, working the ſame well toge- 
ther in your hands,and rol the ſame round,of the greats - 
neſſe you meane to make rhe balles of, .boring two ho- 
les through the ſame acroſlſe, whichwhen-you would * 
occupie,would be primed -fuN'of bruiſed powder: theſe - 
bals being cold will grow very hard, and fired will - 
bugne furiouſly', nordiminiſhing in quantitie beeing 
burhteto aſhes, the aſhes whereof will kindle an oaken - 
boordss © ” ts 
 Tocutthe cables; ſhrouds or maſtesof ſhippes, a: 
good pretic diſtance off, beeing in fea ſeruice, there is - 
deuiſed our of great Ordinance to-ſhoot certaine bul- 
lets that ſhall openand ſhut with aioyntinthe head, as - 


40 __ Fire-workes:" 
you ſee a paireof compaſies, thearmes or legs whereof 
are made 1n proportion-tothe blade of a knife, taper- 
wiſe , and bowing ſharpe towards the point as: the 
draught hereunder ſhewerh-, . where:the draught O, | 
| ſhewethhow the ſame is ro bee putintothe peeceafter 
the powder and wad, andthedraught P, ſheweth how 
the fame in his violent motion flicth through theayre 
likea ſythe,beeing ſhot our of any:peece of great Ordi- 
-. Nance. '* Be 35t | | TE 


ITT 
2-2 \\Wwwnn \ K 


There is alſo deuiſed for like ſeruice aforeſaid, ano- 

ther kinde of bullet, treble ioynted atthe head, with 

,  ſtreight armes ſharpe at the point, toſhoot out of great 
--- +Ordinance.. :.:+the:dravught marked with the letter Q._ 

” ſheweth how the ſame isto bee putinto the peece ; and 

\v,.. the draught R, ſheweth how the ſame flicththrough 


-==" force of the agrng ofthe peece : the chaineor 
linkes epe the {ame ſtreight in his motion or 
range. | 

To 


T ocut the tackle MaThromdfof Th 1PS, TFls poor T 
: caſt halfe bullets of iron or lead; > every of which 
make faſt a barre of yron,wrou ;hteitherthree ſquareor 
gr, wid albopearth 
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| Alfo for like pup urpoſe aforeſaid, if you take# ſmall y- 
ron chain with handſome link 6,rolling the fRneround 
. together, ſo a5 ene my de cafily intothe pecce 
cloſe dowato the wad, thofkmedeing again diſcharged 
ourofth accce, will iprexdir ſelfe asrheedraughet 
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d, andfome nt to pu  OTINIOn of way 

therfof, and ſome wrap apeeceof an Viddante. or-- 
cchena cloth faſt mare end of _—_ and ſo df 
charge pages 


Bcing in ſea ſervics, * Senemie will needes boord 
$3.4 and that. you intendnategyceld, it i ie to -- 
aucin ſtore and readinix hollow bullets, made 
of.two.plates-of iron or other metrall,ſo asthe one may 
cloſeround ypon ESO hs a boxe, the which filled. 


s 4 
- » we % y 
EILEEN. 
. S— 6; 4 , 
. 7 


(efpecially 
ionagrnR chat ecroemE 
[tcp Jo $93 W147 


+: 4 
* 


HE 11 r= rr "PO II ao. 


» *r5 *. Ks vemos { PE gr . x 
Mon abs Jon may 


ret 


EL 


worm: 
xrunkes, an 
win ſlow 


nc ou, 


TA ayor 


c De EIS the. 
er the 


DET ES 
EE i en 
now * » T7 av - 


F'3.. 


COW 124 2 


eo, 


YiÞ-aragny. x3; 


46 Fire-workts. 
bullets mille noo, ; and . dedreddtnais 
Pf plow wen. _ wy | np quart na 

rothrow out of hand;or 

bee TING pombe voyage 1 
ray todiſforder them, or into a towne 3 thedraught B. 
 ſheweth how tofillthe purſe a as here ixtaught, ar 
letter C. poem! grep it;becitig x 


filled and coated ouer. 


Frances or great perionages, take 

57 Joubled, andcut onta peece as round as 
rence © roy ngsbt the dia- 
the Concaie of out bf which ir 
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a$Yaucenz'then ſen igvpthe holeand woolling whe, 
ng aro arcthe fame over with mplecn. 
brimſtone 34nd! itha ittlegreaterthana, * * 


kin, bore.tro or. three holes crofle through the. 4 
ſameball., priming: the fame full of fine bruiſed pow- 
derjand when a gs ot fame,loadethe peece 
bur withi;: quantitieof herco monchargein'/powder, 
andekrerputiarheball cloſerorhe aid p powder,andats. 
ter putin/a good handfull of powder TI tothe ball 
wii thetampion opthe end of your rammer ſtaffe, the. 

| —_— or fourteene degrees will 
bane; foure: and tywentie. ſcore 
;the ball to; make a rqrocen 
0 rout | 
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1/P6hodteaballof witdecſire: out6sf Olktmber'c or 


Morterpeecs,you muſtchatgethe with 
accordin woke nanntey >.> —_ 


yo hos ball orbulletthar ſhe. ear 


? 


| 


yo yo phrmany ou ©: ory 0 
and after purintheſ. Ns | 
eats cher thaths 
ortwoinches deepe withab 
with fine bruiſed powder, and doe enſon Es 
fameinto the peecce; thatthe ventsbevppermoſt 

the mouth of the peece, juſt in theeemter-or midſtof the 
concaue thereof, then take a pecce of gunmarch;oea lit 
. tle haytwiſted withyour hand,and aftertheballisinthe 
peeceas is ſaid, orgy bmp nee 
rence of the bullet; 8: with aſmall woodderrwedgobeat 


Fe octatercvhgl i fings eadil ye 
.ring the ſame with accooul hebalbewe! | ay 


ſome f n the bal;firgyR&gicece too ſoon. 
And ates aſnta'F" 1. ake away the 
.cloth and giu Frere hetrain: uch-holc, and ſo 
:ſhooting the ſamean bo Jt he . vr deny orintoa 
town —_—__— cars 16H i corn-tackephickind 
of fire-work wikde thr FC Soong ce: theletterE, 
ſheweth the prap6rs Potluck alltſerco be ſhor out of 
a Chamber or v9 r peece: bur you be to ſhoot out 
pu your MonJcs a Glomhergeacybllliew-odc@ogor 
= f hg 0 mmm WR A 
ARDEN i&- ORE Hy corngabtooqenya brrdinions 

| [ginipg there che woaineartbe 


2 peg oe touch»hole, 


Oy 


| ny 324 | "JT 3 | | f 
Len En Rn 
cir as there 1s taught,an 

make Gab ugh Mabe He at the pointoft two 
inches length, witha skrew.of 3of an. inch I long at the 
oneendtoſcrue intothebal,&hardby the ſame aioinr 
with a ſhoulder , that 200 may2t pleaſure,purthe other 
end together cloſe tothe vt epfide of thebal;the which 
nails or ſharpe p iecesofin ved into the ſhoulder 
intothe ball (ihe mY ade | lowerthan 
theconcauz of the pe charged out of the 
peece, will ſtick in ay Agir: EE t,2s ood or ſuch like : 


CY YA « 
-_ 
>. SO 
% 


for the forciblemorion of dal, will thruſt 
the ſaid pieces jan ſti tons, ſo that 
lighting vpon any tefi iſting ccopt ſtone)wil ſtick 


in the ſame:thedraught following noted with F,ſhewes 


havritha inciotoibe puvibmorhotwere)de chelerterG, 
hes rh449j | 1 ants B09 957 arr? 
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 Akelengriitrade þ0 | 

to or rhe mids, "Þ As the'0hE' apy Crates. 
theriaſtly,andraking of gooſe greaſe or fwities greaſe 
one'par;oFrarte;putzor” wok woparts,of” Aqu#+ vite . 
9 z parrgot4inſcedoy leone 3 of wrrpentific one þ =, 
_ of verdegreaſe7patt,of waxe 24purt;o giirimeZpatt,of- 
Saleperer.meale one” part ;*6F Sulphur miezle one part : 
melrallchelerogerhet over aſtowefiret, and in thatli- 
guidmixtutedips good quantitie of” Tow and linnen 
| dafterrubrheſime well in bruiſed pawderthe 

which. __ hard ragnd arte the ny of yrona+ 


| Prey os RI 
bruiſed powder the draught 1,fhiewe ptoportis 
of fuch a ballashereis _— of T biskindof Re ball 
may be madetoſhooteour of grear Ordyarice, i in ma- 
 kingtheſame mare yn wi ts e poetes® 


CT een 


z takepow- | 
, Rozinroch 


NE he onepart, 
pay er hoy ar reeſe; part;bole Dp 

Ms rt, part, cornes of bay Pe. _ Coſy - 
ron; part, quicke-Giluerpart. All theſe Sabbing | 
wellwroughs rogerher with the hand ip ſome wooden 
vefſell,doublea peece of canuaſle,8: cur out of the ſame 
2round peece of three inches, or three inches'zdiame- 
ter, er Hi hong ma tl ;fill the ame withthis re- 


poi rout ar 

waadry and lace ew rpg 

or. with 0 xcure taught. to-coate pykes of-wilde- 
bur eng yventot aninchdeepe ;/ pri- 

power, andurinrathe hole 
length, ;:w 'Wagn 

ow, ga ering th ame 
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head fullofwater;oriinto ariuer or pond; and the ſame 
ben” wee a8 ſuperficies of the water,andburne 
furioutly : the draught laſt before ſheweth the manner 


F 


Of you may:makea ball of wild-fire to burnein the - 
waterinehis maner: take brimſtone in meale two parts, 
andmelt the ſameoucra flow fire,and therin' put of falt- 
petor inmeale onepart,of gum; part,of wax; part, and 

aking this-compound fromthe fire; ſtir intothe fame of 
bruiſed powder three parts, working the ſame well tos 
ecther, moiſteningtheſame with a little oyle of linfeed 
_ or Aqua wite,and putting this receitintoa peece of can-' 
uaſſeſewed vproundand marled and coated oueris/a-" 
fote'is tnginſboriog aholerherein ofan inchdeep,and” 

riming the ſame full of bruiſed powdet : this. ball will 
CR inthe water whenſocuer you would vie the ſame, - 
but is not of ſuch force as rhe ball filled wirh other mix- 
ture. Youmay fake balls of this xeccit to fhootour of a 
Morter peece, boring thorow the ſame two holes, the 
onecroising the other, or boring three holes.in the 
ſame, intothe center ozmids of the ball, as the draughr - 

L ſheweth. {\ | | 


5 py n 


 Fike-Worket: 
*Utis TOP eytherforſeruice — HE PTEPOP 
of ſhipps;or;on the land tor diſordesingmentitibatce}li 
ray, being. neere,orfor digers other milicariederviceste 
hauc certaincſhort muskers of ad inch or yery neerean 
.inchbore,out of which'you may ſhoor eyrher chained 
bullets,or.halfe a ſcore piſtoll þullers,or-balfeadazen 
harquebyz bullets at eneſkhot 3 or you may ſhootout of 
the fame fice-arrowes made with: firong ſhafes ferhered 
With hornegor-with common fearhers;glewed&haund 
on with threed : when youarets ſhoorafirt-arrownur: 
of any of theſe pecces, you muſtnor-giue the peeceher 
full loading of powder;buz rather parts-thereof , and 
then-putina cloſe wad after the powder, and putinthe 
arrow cloſe.tothe ſaid wadde, firing the:ſamear the o- 
ther.cad without the mouth ofthe peece, cas you ſec the 
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anight-mbich beiog welt or or may Fug. 
theyjame aryour-pleaſure. The Arivg Wade Falt to/ cog 
cndof the'fire-worke'," is to'keepe the arrow Ntreight 
in _ pafſage;; being ſhot ether with or againſt The 
winde. _ 

Forthelike ſeruice aforcnamed , It is good to have 
certaine ſtfopg bowesto ſhoot hierie ſhakes, ſomething 
ſtronger and _langer than ordinaric ſhafis: for making: 
the fire-worke faſt to.them,, the which. being fired and 
diſcharged gut of the bow by askilfull Archer , hauing 
a ſrongarme,willdoe cucelloarpcor ſernice for divers 
eg neco 5as” by ne draught hereunder you may. 
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: _— | 1 5 ; ©: > gat 
| pE- | many deuicesof pleaſantfire -worl 
Spent before great perſonages; but ro 
the wiſe theſe may. ſuffice whoby copergtbe 
may caily performe the other. 


1 - Here folloveth to meking! arid eſcefthe” 


-Geomerricall Inſtrument,calledrhe © 
| Cre todupoartite— ry i £ 
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| learned, borh for- ringing their peece lenell with anic 
. marke they are to ſhootat; as alfoxþ ſhoot ar any degree 
of the randon+ es im whertof, 1 haue not ſeene ſet 


le "Pravifigh y 
ned; the malig; Fug of a whercof 


| HON 
"a GeometricalQuadrant eyther of met- 
rallorof Mckhoock wood iy b $1 -- equall fleight 
. lines,that may<cut cach ' her | 2, of ſeuen or 
eight inches lengh'or beer the leſſer | 
error,as you may ſec int >C.,CD,DA, 


following. And from the cents r A da awa lope line ro 
 Ccalledthe kiporhervial in I  aklef ſomea diame- 
trall line, ypon which it the plama lige fall __ thes ccn- 
ter A coking rough of the o] 1s-E,F,-behotdifs' 


TS 70 X 


ab 
<A 


the iuſt height of the faid altitude : but if the plum-line 


fall on. the line AB. then any marke that you view 
through the viſuall fights E F, is of equall height or le- 
uell with youreye. Or putting the rule into the concaue 
of the peece, ſo that the threed fall onthe line AB, then 
that peece lieth point blanke, or ina ftreight line with 
any marke you are toſhootat; or if the plum-line fal on 
the line AD,the thing you beholdis dire vpright;then 
opening your compalle the juſt length of any one of 
theſe ſquire lines, ſetting one foote inthe center A,with 
the other. foote.draw an arke or circumference fromthe 
angle: Dro B, which atke ſhall be the iuſt - part of the 
circumference of a circle, andiscalleda Quadrant, the. 
which is to. bee diuided into ninetie equall diuiftons, 
whichis called degrees : which may cafily be done, by 
diuiding the arke into three equall portions, and cuery 
of them into three, ſo haue you nineequall parts, ſo 
that diuiding cach of them into twoparts makes 18. e- 
quall parts, and euery. of thoſe into five equall parts, 
will make juſt ainctie cqualldiuifions or degrees : ſo is 
your Quadrant finiſhed. | Ke 
The ſcale which is the ſquire lines B C, and CD, 
may. be diuided into 12.60. yea 100.0r 1000. diuifions, 
the morethebetrer,, for the vie of ſhadowes, lengths, 
heights, &c. Where you muft remember, that the ſide 
CD, & called the right ſhadow, and ſheweth how to 
meaſure all heights within thelcngth thereof, but the 
ſide B C, is of contrary ſhadow, which ſerueth to mea- 
ſure all heights without the length thereof , the vic 
whereoffolloweth, lo wets oe; 
Theruleto whichthe Quadrant isartificially ioyned 
would bce-two foote in length, divided in cquall in- 


5 


ches 


F8 _ _ Princhpall points belonging — 
ches and parts-with a hollow flit in the midft , vpon 
which would bee placed a' fine plate witha little round 
hole inthe middle thereof,: ro view any marke ſettitig 
the rule vpright at the breech of the peece : 'the faid 
plate would bee made ro moue vp or downe at pleaſure, 
by which you may know what” fength'or what inches 
and parts any peccerequirethto reach any -marke. The 
viſuall fights placed oa theedgeof the tule would nor 
bee aboue two or three inches from the ends thereof, 
and'the rule would bee of weight to counterpoize the 
quadrant, ſo that when the rule is put vnto the concaue 
-_ the peece, the Quadrants weight doe not raiſe the 

ame. | 

Before you beginne.to meaſure the length or height 
of any alrirude,or to know wherherany mark youare ro 
ſhoot ar be higher or lower than your plartforme, orthe 
ctlinder of your peece, it behoouerh you firſt ro ſee 
whether the baſe or loweſt part of the ſaid mark or alti- 
tude beeaboue or vnder- point blanke, the which you 
may know by viewing the fame through the ſights on 
the rule, letting the threed fall ar libertie on the degrees 
of the Quadrant. And it the plum-line fall onthe line of 
leuell, then the'markets ofequalheight with your eye; 
if the threed fall rowards you, the markeis aboue point 


. 
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blanke; iffrom the line of leuel,it is vnder point blanke. - - 


And forthe moretrue and perfte& working of the con- 
clufions following, it is good to make alittle hollow 
Skrew inthe middle of the hiporhemiſall line, and ro 
hauea ſtaffe or gunners Tauelin toereR perpendicutarly 
witha little skrew plate of yron on'theend at the fide 
thereof, tnto which turning a skrewed naile through 
the hole ſomade inthe Quadfant, you inay-make the 

& lame- 


| #0 theart of Gunnery.” 59 
ſame vnmoueable- , fo-as you may liftthe fame vp or 
down to behold any markear pleaſure : for noman can 
hold his hand fo preciſely but it will ſhake and moue, 
_ and ſocauſethethreed toerre alittle. 


How you may by your Geometrical Qua- 
drant meaſure the height of any wall, 


Tower, Sieple, Tree, or any altitude 
approachable. 


O towards the ſame vntil by ſuppoſition yonthink 
youarenear about the length of theleiohr of the 
fame, andrhen ſetting che Quadrant to your cye, loo- 
king through the viſuall ſights, beholding the extreame 
or higheſt part of the altitude, goeto or from the ſame 
vntill the threed and plummet cur or fall vpon the parr 
ewelueof fight ſhadow; then meaſuring how farre iris 
from the middle part of your foot to the baſe of the ſaid 
altitude, thereuntoadding the height from youreye to 
the ground, you haue the tuſt height of that altitude. 
The ſame conclufion is to bee wrought by rhe ſha- 
"dow or beam of the Sun, in'turning the left fide of your 
| Quadrant to the Sunne \,' ſo as his beames may picrce 
throughthe viſuall ſighrsof the plummet falling on the 


parttwelue, the diſtance from the furtheſt point of thar | 


ſhadow to the baſe of the alritudeis the iuſt height of 
the ſame, being an vpright altitude. 
How you may diners wates finde out any 
vprighr height withinthe length thereof 
both by the ſhadow and withont ſhadow. 
| JT the ground be plaine and that you may goe ſo neare 
E Ea af ; H 2 ro 
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6&8  Priveipallpoiutibelonging = 
ro the baſe of the alticude; that the plum-line may fall 
_ onthe _ one of right ſhadow; then mcaſuringthedi- 
ſtance from the midſt of your footeto the baſe thereof, 
multiplying that meaſure by twelue, and adding there- 
to the height from youreye tothe ground, you haue 
the true height of thar altirude : or lertjng the Sunne 
beame pierce through the viſuall ſightsof the plum- 
line, falling at libertie on the part one of right ſhadow, 
meaſuring and multiplying that meaſureby twelue, and 
diuiding by the parts whercon the plum-linc hangs. the 
quotient wil tel you the truc height of the ſame altitude: 
for this isa generall tule, that looke what partof right 
ſhadow iscut by the threed or plum-line,the altitude or 
vpright height to bee meaſured is- more thanthat ſha- 
dow, . by ſuch proportion as twelue exceedeth the;part 
or diuifion of theskale where thethreed or plum-line 
was found. | ne $41 

If the threed bee found to fall onthe part 2. of right 
ſhadow, meaſure the diſtance from the midſt of your 
foote tothe baſe of the altitude, fixe times that meaſure 
is the height of the ſame, adding the height from the 
eyeto the ground, for the part 2.15 contained in r2;.(the 
diviſions of the [cale){ixtimes; or what part ſocuer it fal 


on of right ſhadow, look how oft that part is comtained - - 


in 12. ſo manytimes asthatmeaſure is fromthe midſt 
of your foote to.the baſe, eucr adding the height from 
your cye,isthetrue height of the thing you meaſure.Or 
in briefe,if the plum-line fall on the part 3.working as is 
mw foure times that meaſure is che heightof thealti- 
tude. | | : : 

Orif it fall on the part 4. then threetimes, if onthe 
part 5. two times; parts of the ſhadow is the height : if 
| on; 


on the part 6, 2 times: ifonthepart'7, onde&e; <4fon: 
the part 8,0nceand; rifonthepart's, oncey : ifon'the; 
part 10,once and; : ifoarhe parr11,0nce: part of the? 
ſhadow. Alltheſe menſuratipns ber robe wrought with- 
in the lengthof thealtitude. * '*! : 

In meaſuring by the points of contrary Rn Jongick 
ſhewerh to.meaſure all altirudes without the len 
therof, you muſt mulciply the lengthof the ſhadow b' 
the point or diuifion of. the ſcale wheron thethreed 27 
leth, diuiding the reſultby x2, the quotient willſhew. 
you thetrue height of thealtitude, | 

Or withour ſhadow, goeſo nearetothe ſame that 
you imagine you are-nearewithin the length thereof, 
lifting vp the Quadrant orderly, going to or from the 
fame, till throughthe fights you eſpie the topor higheſt 
part of the'-altitude, therhrceed falling-on thepart 7/2; 
Randing vprighit with your body, and at rhemidſt of 
your foote make a marke, then goe direRly backeward! 
from the fame, till through the viſuall fights youeſpie 
_ the higheſt parr againe,” the threed falling on thepart& 

of contrary ſhado atthe midſt of your foor make 
another marke, the diſtance betweenthoſe two markes 
adioyning :therero'rhe- ponighs from" your'eye to'the 
ground, isrhe true height ofthealticuder and your fur- 
theft ſtation is twicethe length of the heipheof thealti- 
tude, wantingthe height from'your eye tothe ground, 
which youmuſt cuer addeto the worke... F120 


 eAnother way.” 


Tf at the firft ſtationthe threedfalton the Dart 6 of 
contrarie ſhadow, 8 atthe ſecond ſtation on the part 4, 


the diſtance berweene thoſe two markes-isthe height, 
H 3 adding 


Pathe abraf Guitnery: a 


P* Principal pai 
_ adding asbefore, and el hoon ig FA times 
- the: lewgch of the altitude/you meaſure romthe baſe 
theral, the grpund beingplaine. > i. - 


e4nother way. 


"I at ihe firſt ſtarion the threed fall onthe part 4, of 
contraty ſhadow, andatthe fecondonthe part 3, then 
the diſtance betweene' your two ſtandings isthe heighr 
defired,adding as afore,andrhe furtheft ſtation is diftanr 
from the baſe of rhe alcirude fonre times the - or 
heightt thereof. | 
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ef vgs Frog way.” 


Tfatthefirſt otian the threed fallon thepart 3, and 
| arthencxrthepare 2. then, the-diſtance-berweene choſe 
two ſtandings isewice as much ast length of chealri- 
rude,excepting the height from your cietothe ground, 
and your furtheſt Ration ſhall ———— of the al- 
thudefuerimeethabeghranrent: pgs 21vo Nodoig 


Another way.” 


If, at the firſt yourthreed fall on; the part of contra- . 
rieſhadow;andarthe ſecond onthe parr one; the { 
kotweenthe d-Nhanditge, ſhall-iefixe imethe og or 
ticight ofthealtitude, or the 6 partofthat meaſure ſhall 
bethe height thereof; -and your furcheſt ſtation ſhallbe 
diſtant from the baſe thereof. 2 qweluc times the height 
thereof. boo dh 

- Andnote that i be ſcale were divided? vato 60,100, 
or 20e0 diviſions; by-ſo much further from the thing 
robe meaſured might you find out the height thereof... 
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/ You may li ene Part 
gf elhedowinrheFalebyche ayde. .. 
of two places fg oat any approach- \ | 
a able height. DINE 

Lace yoar vadrant hand{omly toyouteye,tibbe- 
P bolingtectaranors the only throu wh vi- 


ſuall fighes, your threed falling '6Athe Soar the 
middle of your foot make a marks; and Soing nearer to- 


thebaſeof thealcitude direaly forward, beholdinsc 


extreameor higheſt part of the/altitude;:. the plui b et 
cutting thepare 6, at themiddleof your foote)make a- 
norher marke; | double rhar ſpace, atdithereto adioyne 
the height from your eye' ro your —_ he We is 
thett true eomugs oichs altitude. > {5 [- 


” Another way.” 


Lites vp your ur Quid rant as afore; rhe Snag anting 
the part't'2, and going nearerrill itcutthe part $;; mar- 
Ling themiddle of borty your iſtandings, meaſure that 
diſtance; atid triple thatmeaſire; and ——— wrt 
height from yourcye, you hauethe ticight../ 


Anather.way. 


Lerthe threed cut thepart,x2 and g,marking the mid- 
dle of both your anda mealurethe. #2 wg qui- 
triple that meaſure, andaddethe WTO from your eye, 


PRI the height. ; .,:._. 
Another Way. 


Ifat the firſtſtarionthe threed cut they Part T25 and at 
the xt ſtation the part ro, fixc times rhe diſtance of 
2 {tarionis chekeight, ing Oe, 


Or 
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* ciſatthe iſt 


ade ne thafrond 
on'the epart £ t,then ; 1 xt rin 6 the ance of the-2ftations 
is the heighrd ingeh ie OCRENIRR cieto 
the poi a add bop » 


of Axa ey Go: ou may by a . 


- ers Quadrans meaſure all. ll heights Wi 
|  Arithmeticall Skill. 

Tore whe point ordibiſionof; the Skale the threed 
-Nfalleth on, youreyebeholding'throughthe viſual 
fights of your'rule che-niſt cop or extreame parrof; the 
altitude; dfcherhreed.falkontheparts of right ſhadow, 
then utukiply the diſtance from the midle of your foot 
tothe baſe by x2, and Ow by the parts of the kale 
wherein thethreed fella retothe height from 
youreyetothegrd Ne ye 4G the height. But if the 
threed tall:on the parts of contrarie ſhadow, then nwl- 
tiply the diſtance from the middle of. your footeto the 
baſe by thoſe parts; and diuideby; 12, and tothe quo- 
rientaddethe- height framryoureieco whe begrpuod, you 
haue the altitude hkewiſe,: 


Example." - 


Vp ferhe plutn:lineturthie part's of contrary ſha- 
S Vopo the diſtancefrom rhe AnrtHl of your redo ro 
the bac ofthe 2ltirude 11'o foot; that inultiplyed by 5, 
is 550 foote, the which diyided by 1 2, yeeldesin the 
quotient 4.5 foot £, t&whithaddefiue foore, the beighe 
frotti youreye to your/foote, the ſumme is fiftic foot 5, 
thetrueheighr of tharmeaſure, 


Or ſuppole.chethreed fall on the part 6 of gh ſha- 
ow, 


dow;thediſtance fromthemiddle of your ſtandingts 
the baſe ofthe Altitude 24 fooce, whichmultiplicd by- 
12 makes 288, dinided by 6, the quiotient is 4.8 foot, to: 
_ which five foote added, the ſuppoſed height fromyour 
eye by the ground is 5 3 foote, the height of thatal- 
zitade. . | | 

_ Nate inencry working, whether thegroundat your 
ing belcucH or notwirh:the baſe ofthealrimude,if 
it becither higher or lower than the baſe, the plum-line 
falling on theline of lcucll,wileell you what pare ofthe 
baſe is leucllwith your eye. | 


e generall rule to meaſure the length or 
.  diſtanceof theparts orpartof any 
- | ' Mltienae. 


FOu muſt firſt finde out the height of eicherpart of 

& the thing you would meaſure, by the rules afore- 
faid, in taking thelengeh or height ofthe top and baſe 
of the ſame, ppg bentos chemore, S_ 
maine is your deſire. ſctting vp CULarly & 
Gunners Iauclin, Halbardor ftaffe, 735 ET qual 
parts, a little within the length of theheigth of the alti- 
tude pan ec and, mouing your {e]fe from the 
fame backwards, citherlying on your back, or ſtooping 
your eyclow towardsthe ground, till youcan eſpiethe 
extreame tops or ends of thealtictude an eina 
freight line from youreic,] and then nor moving your 
Cie, view the loweſt partef the fame thing youwould 
encaſure ethevifuall linecut or paſſe by the 


c,and ſi 
_thirdpart ordiuifion of theſtafle, which imagineto bee 


Ry” FD 
. . a” - q a. 

d 
_ 5 m__- — 


_ 


andrhatthe diſtance from _—_— ro thebaſeof the 
e from yourecije 


ſtaffe is cightcenc foote, and the dil 
tothel - wm ran pai ocmmmnatoortradheL þ 
faying, ifeighreene | om youreyetothe 

Ms peckde 320, Soc whichisthe diſtance tothe baſe 
oO titude, what will 3 foote ? multiply i 20 by 3, - 
ariſeth 360, dwuideby 18; rhequorientis 20 foote, the 
kcight of thar yoneft the altitude you defire to meaſure. 


eA rule how by the degrees of the Qua- 


drant by knowinga part or portion of the 
baſe or loweRpart of any Altitude, to find. | 
one the beight of vhe ſame.. | 


Oe ſonearetothething whole heiplit you would 
meaſure,ſettingthe rule to yourcie, ſo as the plunx 
_ linefallingon the line of keuell, may pointequall whlr 
thebaſeot rhealtirude, orclie note ſome marke of the. 
akirudes baſe, where your viſual fight points-atthe- . 
chreedfallingon the line of leuell;-chenxaiſe the qua» 
dranehigher, fo ſtanding ſtillasrherhreed may fall on 
the fixſtdegree thereof, and looking throughthe fights, 
marke wherethe viſuall line poiats-ar,. the diſtance be- 
rweene thoſe two markes1s to be meaſured. Andlaftly, 
lifting vp-your Quadrant, bcholding the top thereof 
throughthe fights, marke-vpon what degreethe threed: 
falleth:and fo by knowing rhe diſtance Ee ofthe 
firſt degree, you may eaſily by the golden rale findout 
_ the height of the alricude.. E -Say or fuppoſethe 
threed falleth nporrounng nn ab quadrant : when: 
you behold the top thereofthrough:the viſuall fights, 
Aa es. obama er == 
j X : . Y- 


ay, ifon degree yecld 8 foot, what fixer you ſhal huus = 
" foote, et-Herq de ur R > 
How you may by a Gunners Iauglin or 


Halbard, or any ftraightſtaffe, finde our 
any epprochable height by the ſhadow. 


Grp) the GunnersTauelinbe 8 foote inlengrh, fet 
+IFtherſame vp perpendicularly,and.meaſurethelengrh * 
of the ſhadow the ſame caſts, which meaſure ſuppofers 
be twelue foot, Then meaſure thelengthofthe altitudes 
ſhadow, which ſuppoſe tobe 60 foote. Then framing 

therule of Proportion, ſaying, if 12 foote knowne ſha- 

dowyceld.8 foote I and-ſo multiplying 

«60by8, and dividing by 12, the quorient is 40, ſhew- 
ingthe heightof thealtitude is.uſt 40 foot in height; 
the like ruleis.in YVegerio5. 


eAnother way without ſhadow by any 
freight thing prpendiculery creted to 
heiobit of any approch- 
IPG Belg t of _ 1pproc 


Et vp aſtaffe or gunners Iauelin perpendicularly as + 
(He, ſoatewhet within thelengrhof the ahicnda 
going from the ſame, and lying-on yourbacke, moue 
your ſelfe toor fromthe ſame, rill you can eſpic the 
very end of the Tauclin, andthetop of the in 2 
Rreightline from yourcye: ſuppoſe thediftance from 
your eye to the affe 12 foote, and the diſtance from 

our eye tothe baſcof the altitude 60 foote, and the 
{eight ofthe Jauclin A a - | 
d ; 2 | , b on 


60 foot(the Front canner 
titude *) Multiply and diuide, yourquotienr is 40, aS2- 


Fore, Ions ob &: of th tobemeca 

The like (fe isin-MaſterDigs his Geometrical booke 
called Pautowerrie; Who ſhewerh alſo in rhe ſame, how 
by any two ſtaues of equall length ioynedin a right an» 
gle quirewiſe, youmay-findany alticude,by ſeirang che 
one endthereoftoyoureye, going toor fromthe thing: 
to be meaſured, varill you can by the poines or ends of 
\ theother ſtaffe withone eye view boththe baſe andtop- 
of the altirude, making a markatthe midſto of your foot,. 
thediſtance frem that —_ tothe baſc isthe Eg: 
ofthe thing youſeckto meaſure. 

Many.mo waicstherebetofindeouth heights, Both = 
the Quadrant, ſquire, triangle, glaſle, ate 8c. which 
ke paile : the vnexpericnced by theſefew cafic conclu- | 
faons may the ſooner artaine the reft.. 


Howoumayby the belpe of the wats 


from any plaineplatforme know'the di-- 
ſtance gong» wp th merke Jonare: 


x Ay or Quadrane Ga von ſome ſoole, or tales: 
hon fatOwhbackeerrinthe ws end hap , [creQing: 
the-lame perpendicularly, an rant ypon : 
UTIL Im ih Ae i SS 
famerothemarke whoſe diftance you-would ' nan, ru 
or4tiroughthe viſuall fights on tbrabak elpiothommbe,. 
Gen mga. ahh 1. my or Javelin , 


VOID: TETRA 


[oj 


on 


- ef che Quadame ale _ 
fly nng:oroptheſroond hal, the ditimes whereof 
_ Guppoſctsbe 60 foote; then tothe firſt ſtari- 

quadrantis ns, bytheedgeof 

therule through the viſuall fights, ſomeother mark ina 

 lineback fromyourfrſtftation,whoſediftance 
ſuppoſe. 200 feete, _ chere-ere@vp the 3 ſtaffe, and 
for lint oeduhe third Bath: will bee —__ heline 


4k a ſoasthe worn 

-by-rhe ſecond wk, may 
rd 19-apointthere withthe firft viſualiiine, thedi- 
Rance brrweenetheſe rwe laſtſtations ſippole 65 feet, 
the Gaues rhusplaced in order -abade bo feete; the di- 
ance brweene the firſt and ſecond ſtation from 65 the 
diſtance beeween the: 3-and 4 ſtanes, the remaine is 5 
Tor pores NETEIPEY +7 x00,the 


diſtance from the rl tothe qcarifth 6500,the which: 


ales Wnt -quoricat x + A 


HS, nr endihes obo 
fore, 'where the: me repreſents the-marke, the 


vnite'1 .your firſt ſtaffe or a fan rre ns 
_ - 3rhechird W_oy the 
ou BY £ 


How you may another way by the Qua- 
drant and your Gunners ſtaffc'diuidec 


into cuen portions, tell the diHancetouny- 
murkeneare hand that you arets 


ſhuote at. 
Et the leef your Quadrant vpon they int 
Bit ite, Our ha. the'ſaid ep Serpendicntiarly 


peed. andtroug »h the ley. yep the 
marke who Edie you defire to meaſure, lecting a 
long threed oral Iinefaltorhe ound moapdre 


ter of the her plum-line ha 
which threed muſt be drawne Monit ves 
edge of the Quadrant to theground, where 


the threed pointsat onthe ground, beho mark - 
through iat {ighrs © ikenleof =Y rant 2 
aadiocke what trends part of groind 


-the ſtaffe and where the threed pointed at, hathtothe - - 


faffe, the ſameproportion ſhall the len) htothemarke 
« haverothebcightorlengrhof the 


- Example. 
Pt » Gundia Na AB, ſuppoletobeeeight foote 
long, andthediftance berweene the affe and the 


— wheretherhreed pound net the 
© B) is bur $.inches, ore, negrogons m5 
Cc Bbcarcthtothe length of theſtafle Tabkich reduced 


a 


into inches will be 96 inches) the ſame proportion ſhall 
; ow len hrothe marke D haverothe haſh , which by 
oben 


rule is thus found, If 8 inches yeeld 96 in« | 


ches, what will 96 inches < multiply:96by 96. ariſcth 
. 9216 inches, diuided by 8,yecldes inthequotient 115 2 
inches, the diſtance from the ſtaffe to themarke : and 
notethat the higher the polc or ſtaffeis,the further may 
you meaſure by this rule ; behold the figure, - . || - 


fl. a did tn ot 


. F . 


w.304.9143 by a Gunners Quadrant 
readily meaſurethelengtlrof anie wall or 
carteiuc, or the difance betwixt any 


'S+ direAly towards one of the ſaid markes,thatby 
o4us tema ar you are diſtanr from the fame about 
the length betwixr the two markes whoſe diſtance you 
would meaſure , laying yout Quadrant flat ſome 
Koole, or placing the ſame vpontheskrew of the ſtaffe 
aforenamed perpendicularly ereted, mouing the ſame 
to or from the marke you ſtand againſt , placing the 
Quadrant ſo, astheviſuall fight paſsing fromthe center 


ofthe Quadauneby the line of leull, may dire@youto 


1% N # . "* ; 


Ew. 
*. IL 


you 
meanc to mcaſdre, taco daobs byrheorher 
dec of the Quadratir, or through: the 
&e a7 oe vn other marke on the ground dire = 
ainſt ws marke you meane tomeaſure, and the 
weene your ſtation and the ſaid marke 
wilbe apo. rothe wall orline paſsing berweene the 
w markes whole diſtance you would meaſure. Then 
your quadrant before the other marke, pla- 
-cingthe he iis of leucll _ arches a oute 
mar inc paſsing by your 
your ruler may dire& you to your firſt ſtation, the di- 
Na nl 


ixr your nn Form, my 


AB, a wecpag— ob Tvoutdn 

ſu og: ſap lesior Moe Terence” 
doth in the line C a6 wav Movies $95.00 waneY 
D: B, which propekiche wocke tobe aouely wrought. -- 


How you may & the former contlifire 


- at one ſtation meaſarethe diſtanceto 
. bot; the former 1 markes. 


T He diſtance from your ſtanding C, tothe marke * 
which the lite of lcucll difetsyou to, isinft roo 
Phe ſumme fc ed, makes 1900 paces. Thelike 
number of. {4 1a j, in theline AB, being multi- 
pliediau (elfe 7. two ſummes beeing ioyned tOge- 
' ther, makes 20000 Paces, the quadrant rootthereoft is 
141 paces andalmoſt ;, ſhewingthe true diſtance from 
you ſtanding to yourfurcheſt matke B. 

'Fhe like order you muſt obſerue wknow the at 
lengthof any ſcaling _— to ſcale the wall ofatly ea-" 
| ſtle; rower, cor rownebeſieged;in raking theheight'of- 
the faid wall with yourquadrant, or otherwiſe 4safore' 
hath beene reugki , | mulciplyingthat knowne meaſure: 
in it ſelfe : likewiſe multiplying the diſtance from 
che foote of the ladder (or the ſpace betweene the baſe 
of the waltandthat part of ground wherethe foote of 
the ladder ſtands) in it ſelfe, adding thoſe two ſummes 
together, extraRingthe ſquare rootthereoF.; your 
GtewilcelbyouthelengrhoF your fexting bi 4 
byknowing thelength of your ſcaling- ladderrandthe # 
Sc ofthe wall maloptyingcucry numberinic ſclfe 


AS -abating the leſſer ſumme from the greater, 
he Quadrant roote of the — 


of the wall inamkiping cach numberin i it Urs - 
of el nankig the greater, extraQing he 
{ rooteof the remiaine, the quotient will avſwer 

your detnand, as is demonſtrared}; nd proued inthe 47 
E propoſitionof the firſt bookevFE tas 


| Elements. 
How you may by the ayde of two \ fanecor or 


Gunners lanelins ' | 


\ Draie the lineA B the 2 FH whoſe diftznce 
theline- 


CD isthe knowne 


4 - | # * : C++ 
J%o0 IIftblib 2: T 04 1344 
MBE. 


Four yoke gt ours ctothe Raw , 
_ du Ts © foortn 7 

ce rom reyetot e ita 29 >a re 
ische {pace recon anwgpeld gk 299. foote 
(whichisthe length of che line from Cro D-) Multiply 
200 by 20, ari{cth 4000, diuide by 24. thequotientss 


166, feete +, the truc ng-s vo UA FT DERAT, a0 
A Bak youſeke to meaſure, , t 


How youmay by the dinifions ; ale [ 
| I ary 1p knowin wy eſe : 


Friedituoceimomn, hk es bale 
;theindex-or; threed-fals on, in 

viewing er may rey cfightsOn your rw 
oy Sch! poimor dinifion ſ diuide 1 2,(the 

nsof your Cain enbace what comes in your 
pos; whichquotient number diuidethe diſtance 
from your ſanding tothe baſe of the marke, your new 
quotient number will teH you how muchthe top of the 
maarke or altitude is higher than your cyc. 


\#+ pk | 
Example,” os 
Treditac from my ſtanding tothe baſe of theaF 
titude ſuppoſe tobe 3 00 feerte, the plumline falling 
on the part 6 of contratie ſhadow, I diuide 12. by 6,the 
quotiens is2, by which quotient number I diuide 200 
 feet(the ſpace berwixt wy ſtanding andthe marke, an 
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-ſ berwbete any's' ewarlies' | 
viithchs quadrani, thematkesbecing not farre  alunder, 
ovlenge the-like: order you doe in-takin 
.Aavios thartawicaſtring heights the quadra: 
euer hang ſo as the'plutamer-andthreedhanin 
der he to and fro, wy y euer hang Res 
raks diſtaries thequadrant muſteuer lye 
ye doe<urxin a {quareapgleagainſt 
age CU: NceSY udmcaſure;in wors 
whereafan. Aehuledsy, index, orpointer tag; _- 
rermeit) placed int xEcenter of angle of the qua 
uit go | zhts thereon, will dire& you much better 
70 THe $'thanthethreed.” apeckepobcy. 
; wy je - chlionearetobe foundour;and 
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